wov 9 194% 


DESIGN 
INSTALLATION 
OPERATION 
MAINTENANCE 


NOVEMBER x 1948 


zz 


ae 
_ 

a 
re 
—_~ —_ -_ = 
-_ = -_- = 
-—-_ —_ = = 
Oe 
- —_— = Ss 
-_ —_ = Ss 
i 
i 
a 
-— ss 
~ 


INDUSTRIAL 

- COMMERCIAL 
INSTITUTIONAL AND 
PUBLIC BUILDINGS 


g and Ventilating Engineers 


oF 


- i el en v7 


he. 


ne 








THERE’S A GRINNELL HANGER FOR EVERY PIPING REQUIREMEN® 








GRINNELL ADJUSTABLE 
SWIVEL PIPE RING 





2 
= —— 
2 (Split Ring Type) 
- 
- « Hinging of ring is off- 
> center. This provides sufficient 
at seating to hold pipe before 
awl closing ring. Wedge-type pin 
9" is loosely but inseparably cast 
“a . . . 
: into the hinged section for 
L, —w after pipe is in 
— — ace. 
a= : 
2 * To obtain proper adjust- , : ; : 
5 ment, swivel shank can be SAVE MONEY ON ASSEMBLY. Cut installation time, ger 
turned ecsily by hand when better, stronger installations, with Grinnell Engineered 
Le the weight of the pipe is tem- : f 
- porarily taken off the ring. Pipe Hangers. : 
ee 
« Wh ight is ret d, ° 
- pe cco rrr borg NO SAG ...NO WATER TRAP. Grinnell Hangers pe: i 
” 8 
2 automatically, preventing mit adjustment after pipe is installed. This makes it possi- ; 
iL . . ° v 
j change of adjustment due to ble to prevent sagging pipe and water traps, and assures : 
= vibration. Wire retaining ring 8 P ‘ 
ms pipiens ented @ the positive drainage for the entire system, | 
i swivel shank from the pipe i 
-< ring or yoke . . . makes as- FOR EVERY INSTALLATION. There is a stock Grinne!! j 
sembl ingl it, : : | 
ota aia aie ceatinaa Hanger for every need from simple water pipe to high . | 
* 12 sizes have load range pressure, high temperature steam line. Where necessary ; 
of 80 Ibs. for *4" size to 1510 : : h : 
: a hange > ate for thermal movement. 
Ibs. for 8” size. May be used os 2 a eleatling ae. pees s 
in connection with practically ; a > 2 ] 
any building attachment. Don’t waste time or take chances on inadequate pipe 
Enlarged section show- hangers and supports. All Grinnell hangers comply with F 
ing locking feature. int od : ‘ F 
p ping code requirements, ' 





















GRINNELL COMPANY, INC, 


Providence 1, R. I. 


Branch Warehouses 


Atlanta 2, Ga. Kansas City 16, Mo. Philadelphia 34, Pa. 
Charlotte 1, N. C. Long Beach 10, Cal. Sacramento 14, Cal. 





Chicago 9, Ill. Los Angeles 13, Cal. Sc. Louis 10, Mo. 

Cleveland 14, O. Milwaukee 3, Wis. St. Paul, Minn W 
Cranston 7, R. I. Minneapolis 15, Minn. San Francisco 7, Cal. z 
Fresno 1, Cal. New York 17. N. Y. Seattle 1, Wash. K 


Oakland 7, Cal. Spokane 15, Wash. 
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\ANITOR STAFF GETS 
IR CONDITIONING 


One year’s luxury becomes an- 
other year’s necessity, it seems 
and this appears to be the case 
with air conditioned office build- 
ings. 

Few years ago, one of the big 
utility companies built a completely 
air conditioned office building for 
its own occupancy, and the plan 
was to keep the conditioning system 
in operation during the business 
day. Instead of shutting down at 
5 p.m., though, the system con- 
tinues in operation far into the 
night. It’s all for the benefit of the 
janitorial staff. They feel they need 
the benefits of air conditioning just 
as much as do the daytime office 
workers. 


ADOPT ETHICAL RULES 
FOR ENGINEERS 


Mindful of the large number of 
young men preparing for the engi- 
neering profession, the Engineers’ 
Council for Professional Develop- 
ment has adopted Canons of Ethics 
for Engineers, especially to serve as 
a moral guide to young engineers 
as they progressively assume pro- 
fessional responsibility. The canons 
supplement the engineering tradi- 
tion of honest public service. 

Based on Christian ethics, the 
canons spell out the relationship of 
the engineer to his client, his em- 
ployer, and the public. “The key- 
stone of professional conduct,” the 
canons state, is “integrity.” The 
engineer must “interest himself in 
public welfare and be ready to ap- 
ply his special knowledge to the 
benefit of mankind.” 

In his relations with the public, 
the engineer is directed to extend 
public knowledge of engineering” 
nd to discourage “the spreading of 
unfair, and exaggerated 
statements regarding engineering.” 

He will express an opinion only 
when it is founded on adequate 
Knowledge and honest conviction 
W he is serving as a witness be- 

1 court, commission, or other 
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In his relations with clients and 
employers, he will “act as a faithful 
agent and trustee. He will disclose 
no information concerning the bus- 
iness affairs or technical processes 
of clients or employers without their 
consent.” 

“He will not be financially inter- 
ested in the bids as or of a con- 
tractor on competitive work for 
which he is employed as an engineer 
unless he has the consent of his 
client and employer.” 

The canons direct that in his re- 
lations with his colleagues in the 
profession, “He will take care that 
credit for engineering work is given 
to those to whom credit is properly 
due. He will endeavor to provide 
opportunity for the professional de- 
velopment and advancement of en- 
gineers in his employ. He will not 
become associated in responsibility 
for work with engineers who do not 
conform to ethical practices.” 

The canons have been attractive- 
ly printed on a 9% x 14 in. card for 
framing and in the standard 8% x 
11 in. size for general distribution 
to the engineering schools and pro- 
fessional societies. The large size 
is in two colors and sells for 50c a 
copy. The smaller size sells for 10c, 
or 5c when purchased in bulk. Cop- 
ies may be obtained from the Engi- 
neers’ Council for Professional De- 
velopment, 29 W. 39th St., New York 
18. 


$3 BILLION SINCE WAR 
FOR COMMERCIAL BUILDING 

Construction of new stores, office 
buildings, and other commercial 
structures has totalled $3 billion 
since the war ended, according to 
Melvin H. Baker, chairman of the 
Construction Industry Information 
Committee. 

“The volume of commercial con- 
struction during the first nine 
months of this year rose 64 percent 
over the same period in 1947,” Mr. 
Baker said. “Only educational and 
religious buildings exceeded com- 
mercial construction in percentage 
increase during the period. 

“Commercial building in the nine 
months amounted to $934 million, 
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more than for the entire year ol 
1947,” he said ‘This volume is 
equalling the record rates of the 


middle 20’s. Industrial construction 
with a volume of more than a billion 
dollars in nine months, leads 
all private nonresidential construc- 


still 


tion although it has leveled off since 
the peak postwar rates of 1946 and 
1947, when manufacturers were pre- 
paring to meet an unparalleled de- 
mand for goods 

“This 
from Bureau of Labor statistics re- 
ports compiled for the first 
months of 1948 

“Telephone 


analysis has been made 


and telegraph 
struction leads all other public util- 
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ity construction in gains over last 


year. Here we have recordbreaking 


expenditures totalling more than 
half a billion dollars in nine months 
of 1948, which is about 50 percent 
above the same period in 1947. This 
month record exceeds 
whole prewar year and 
physical volume of construction ap- 
proximating the peak levels of 1929 


and 1930.” 
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AWARD TO EMPLOYER 
OF HANDICAPPEIT 
Carrier Corp., Syracuse, N. Y., was 
presented the American Legion 
award as the outstanding employer 
of physically handicapped persons 
in the state of New York at a ban- 
quet attended by Legion and com- 
pany officials and civic leaders last 
month. The occasion high- 
light of “National Employ the Physi- 
cally Handicapped Week 
In accepting the award, Cloud 
Wampler, president of the corpora- 
tion, said that careful job analysis 
had made the employment of dis- 
abled veterans not only possible but 
advantageous to industry. Nearly 
40 percent of the 3252 employees are 
veterans of World War II, of which 
340 are classified as “disabled.” 
“Whatever we have done in this 
regard, our actions were not based 
on sentiment,” Mr. Wampler said 
“The fact is that we saw an oppor- 
tunity to improve the quality of our 
organization and that opportunity 
was seized 
“Here is the real key to the prob- 
lem. A man or woman—supposedly 
physically handicapped—is not han- 
dicapped at all if he or she is 
placed in a job that does not in- 
volve the disability.” 
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NEW DEGREE DAY USE 
—FORECAST GRASSHOPPERS! 

Here’s a new use for the degree 
day values used by heating engi- 
neers, described in an item credited 
to the U. S. Weather Bureau and 
published in the bulletin of the 
American Meteorological Society. 

In cooperation with Iowa State 
college, the Des Moines Weather 
Bureau office prepared special tem- 
perature data for Dr. Harold 
Gunderson, extension entomologist, 
which enabled him to give Iowa 
farmers approximately one week's 
warning of the extensive grass- 
hopper hatching this spring. Daily 
degree day data were computed for 
four selected Iowa climatological 
Stations, using a daily mean tem- 
perature of 60 F as a base and 
keeping running totals for each 
station. When the accumulated 
degree days approached 160, ex- 
tensive hatching of grasshopper 
eggs occurred. 


HOW TO KEEP PIPE 
INSULATION ON THE JOB 


To provide maximum insulating 
value, all heat insulation requires 
a regular inspection and mainte- 
nance program. The steps in such 
a maintenance program were out- 
lined recently by the Magnesia In- 
sulation Manufacturers Association: 

1) Periodic inspection to see that 
all sources of heat loss, such as new 
sections of piping, etc., are insu- 
lated. 

2) Periodic evaluation of insula- 
tion thickness, since changes in op- 
erations or fuel costs may necessi- 
tate an increase in thickness. 

3) Survey of insulation jacketing 
to cheek for adequate protection 
against weather, mechanical or 
chemical damage, etc. Scorched 
spots should be thoroughly investi- 
gated, since they may indicate a 
crack or failure in the insulation 
underneath, or may be a sign that 
the insulation is too thin. 

4) Check of the insulation for 
loosening. If due to excessive vi- 
bration of the insulated equipment, 
the cause of vibration should be 
eliminated if possible, and the in- 
sulation re-applied and tightened. 
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Joints should be pointed up with 
cement and the canvas or other 
jacketing replaced and _ securely 
sealed. If the vibration cannot be 
eliminated or reduced, another 
method of application of insulation 
may be necessary. 

5) Examination for dents or 
cracks. Dents may be caused by 
mechanical abuse of insulation, 
such as erection of scaffolding, etc. 
The damaged section should be cut 
out and a new one of the same size 
and shape wired on securely. The 
cracks should be filled with insu- 
lating cement and the protective 
jacketing replaced. 

6) Check after repairs of equip- 
ment due to difficulties such as 
waterhammer, leaks, etc., which 
may have caused damage to the 
insulation. 

7) Survey of insulation after dis- 
asters such as fires, floods, etc. 
Lines or equipment on which in- 
sulation has been saturated by wa- 
ter should be brought up to full 
temperature slowly to prevent too 
rapid formation of steam between 
the hot surface and the insulation. 


HEATERS SPED BY 
ARMY PLANES TO HOSPITAL 

The value of intensive cooperation 
in solving a serious public problem 
was demonstrated this summer in 
the case of the new 160 bed emer- 
gency polio hospital at Greensboro, 
N. C. 

Undertaking to complete the hos- 
pital in 45 days, Greensboro citizens 
found in mid-August that quickly 
installable heating equipment was 
needed if the September 1 comple- 
tion deadline was to be met. The 
problem was taken over by the 
Greensboro office of the Trane Co. 
and the W. H. Sullivan Co., Inc., 
heating contractors. 

They telephoned the La Crosse, 
Wis., office to rush 13,700 lb (2100 
lineal feet) of wall fin heaters. 
Short-cutted procedures cleared the 
way for the factory department; 
customarily requiring four to six 
weeks, the factory workers, aware 
of the extreme urgency, completed 
the order in one—far ahead of de- 
livery. 


This situation was put up to Se 
retary of War Kenneth Royall, 
native Carolinian, by his form 
special assistant, Greenboro’s Jud 
E. Earl Rives. Secretary Royall a 
thorized the flight to La Crosse 
two “flying boxcars” from | 
Greenville, S. C., base. The C-& 5 
picked up the cargo, sped back 
Greensboro. 

Fifty Shriners unloaded the he: 
ers. Each of the 278 cartons wis 
marked for the exact spot the hes '- 
ers would occupy in the hospita! 
In minutes, workmen were installing 
them. 





15 Years Ago 











An article in the November 1933 
issue, by M. M. Lawler, referred to 
a project that made newspaper 
headlines not too many weeks ago 
This 1933 article, entitled Air Con- 
ditioning Saves Six Years in Mak- 
ing World’s Largest Mirror, de- 
scribed the installation for provid- 
ing controlled temperature and 
humidity in the shop where the 200 
in. telescope mirror for the Mt 
Palomar observatory was being 
ground and polished. It was esti- 
mated that, with air conditioning, 
the painstaking work could be done 
in three years instead of the nine 
otherwise required. 


° * * 7 * 


A story on the Century of Progress 
exposition in Chicago, where man) 
people got their initial first-hand 
experience of air conditioning fo: 
comfort, described several of the in- 
stallations on the fair grounds. The 
successful railroad fair, held on the 
same site this last summer anc 
which is to be repeated again nex! 
year, was reminiscent of the old 
Century of Progress days. Since 
1933, air conditioning has becom 
standard equipment for railroad 
cars—like wheels! 


An article by Sabin Crocker on 
the materials specifications prov!- 
sions of piping standardization 
codes, and a report on how master 
control valves save heating steam 
at the University of Colorado, ») 
W. E. Brockway and George § 
Dobbins, were among the man) 
other features of this 15 year od 
issue of HPAC. 
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Democracy in action! . . . Board of Education, 
in school affairs. Facing camera, left to right 

G. Dunn, James L. Lane, Sr., Lewis F. Gayner 
tendent Herbert K. England, Jr., 


In 1945 the Board of Education in 
Salem, N. J., decided to do some- 
thing about the “patched up” heat- 
ing system in their 35-year-old high 
school. They got tired of complaints 
like these: 


“Had to start boiler at 2 a.m. 
to have school warm for 9 
o'clock classes.” 

“The old building has to be 
overheated in order to get 
heat in the new wings.” 
“Windows wide open again 
-no positive means of tem- 
perature control.” 


According to the Board of Educa- 


Salem, N. J., 
Smith B 


Solicitor Joseph Narrow, Clerk Charles P 


is voice of community of 9,500 


Davis, Dr. A. J. Bridgman, Thomas 
With back to left to right: S$ 


Sheppard 


camera, pern- 


tion, there were four steps in the 


heating modernization program. 


August, 1945 .. . Property Commit- 
tee asked Warren Webster & Com- 
pany to survey the heating system 
and suggest improvements for 1946 
budget. 

January, 1946 . . Webster Repre- 
sentative reported on survey of 
heating system and suggested mod- 


ernization program. 


June, 1946... 
approved Webster Heating Mod- 


Property Committee 


ernization Program. Board of Edu- 
cation voted unanimously to follow 
Committee’s recommendations. 
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Salem High School, Salem, N. J. Built in 
1912 Wings added 1927 Steam heat distri 
bution modernized 1946 with Controlled-by 
the-Weather” Webster Moderator Syst Mod 
ernization Heating Contractor—Willia Ik 

In Camden, N 

October, 1946 Installation of 
Webster Moderator System with 


“Controlled-by-the-Weather” Out- 
door Thermostat completed by Con- 
tractor William J. Kelly in time for 
start of heating season. The exist- 
ing stoker-fired coal-burning boile1 


plant was retained. 


As part of the modernization, traps 
damaged beyond repair were re- 
placed with the latest-type Webster 
Thermostatic Radiator Traps. Other 
traps were brought up-to-date with 
Webster Replacement Thermostats 


With the Webster \loderator 
tem, all sections of the school heat 
Heat loss from 


open windows is minimized by the 


SVS 
evenly and rapidly 
maintenance of comfortable indoor 
temperatures. The heating-up time 
is shortened so that boilers fired at 
have school tor ¥ 


6 a.m. warm 


o clock classes even on coldest days 


There is a trained Webster Repre- 
He 


is available to cooperate with vour 


sentative not tar trom your city 


architect, engineer and contractor in 


serving your Property Committec 
Address Dept. HP-11 
WARREN WEBSTER & CO, 


Camden, N. J 1 ent es In J ( 


In Canada, Darling Brothers, Limited, Montrea 
WEBSTER 
MODERATOR 

7" SYSTEM 


DOE STEAM HEATING 


"Controlled by the weather” 





Webster Heating Equipment for School Buildings 
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. -see —_— ‘e 
a , Siligug re 
es! YF 
co - 
Webster Metering Orifices, Webster Outdoor Thermo- Webster Float and Ther- Prefabricated Unit— New! Webster Type 
rtly sized, a vital feature stat Control automatically mostatic Drip Traps are Webster System Radia WI Radiation { nstal 
Moderator System, provides the lowest pres- used on heating coils of tion convect with lation where floor or 
e distribution and sure for comfortable inside air conditioners and drip copper tubing, aluminum wall space s limited 
possible central con- temperature. points of the piping fins, é Webster 
th continuous heating. system Traps and Valves 


\lso Radiator Traps and Valves, Strainers, Webster-Nesbitt 
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MR. R. D. STIEHL CO-OWNER OF 
H & S BOWLING ALLEYS IN 
AU GRES, MICHIGAN 


“| intended originally to install wet 
heat... 


..+ but after receiving estimates on such systems | inves- 
tigated warm air heating and asked the same contractor 
(who was the low bidder on the wet heat installation) to 
estimate the entire job for forced warm air heat and in 


so doing saved $800. 


Actually our savings will run much more than that 
because ... when we install a summer air conditioning 
system we will be able to use the ductwork of the heat- 
ing plant and thus eliminate this feature for the air 


conditioner. 


Air diffusers in the ceiling give an even heat throughout, 
and there are no heating units suspended from rafters or 
side walls to detract from the appearance of the interior 
decorations. 


Mr. Edward Tarnosky of the Au Gres Plumbing and 
Heating Company, estimated both jobs and installed a 
Jackson & Church oil fired furnace, Model OL-48 with 
an output of 380,000 Btu's per hour. 


My fuel consumption is low, and ... the bowlers are 
comfortable because we have the added features of: |. - 
frequent air changes, 2.- ample humidification, and 3. - 
filtered air. My partner, Mr. Roy Holland and | are very 
glad that we did not overlook the advantages of forced 


warm air heating.” * 


*Statement of Mr. R. D. Stich! on file with Jackson & Church Company 
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New H & S Bowling Alley in 
Au Gres, Michigan 


Interior view of H & S Bowl. 
ing Alley (note improved 
appearance due to absence of 
suspended heating devices.) 


Heating installation showing 
J & C PoweRated Model 
OL.48 with output of 380, 
000 Btu's per hour. Installed 


by Mr 


owner of the Au Gres Plumb- 
ing and Heating Company. 





JC) 


Edward Tarnosky 


aa: 8 ie 12 oh. 





“WORK -WELL DONE SINCE si 
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In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


Interrupted Electric Service will! 
not stop this NASH Heating Pumre 


sary to develop the power needed to re- 
move the condensate and maintain the 
required vacuum on the system. Even this 
small amount is passed immediately back 
to the mains, and goes on to the system 
with little heat loss. This pump operates 
on any system, high or low pressure. 


The Vapor Turbine is a most economical 
pump, for the elimination of electric curren’ 
does away with current cost, the largest 
single item in the operation of an ordinary 
return line heating pump. Bulletin on request. 


THE NASH ENGINEERING COMPANY 
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How to Avoid Condensation Troubles 
When Using Cold Primary Air Ducts 


Tests Yield Data on Insulation Methods 


Convensation IN air conditioning 
is like a cold in the head—unless 
suitable precautions are taken, it 
is easy to get and difficult to get 
rid of. It is a constant source of 
annoyance and drip and can develop 
into a serious hazard unless the 
proper corrective measures are tak- 
en. 

The problem is becoming increas- 
ingly important with the advent of 
air conditioning systems of the type 
where a small amount of low tem- 
perature air is conditioned and dis- 
tributed to multiple recirculation 
units for the individual cooling of 
rooms, small offices, and small work- 
ing areas. The primary air in such 
a system will have a temperature 
8 to 10 deg lower than the dew point 
temperature of the air in the con- 
ditioned spaces and 25 deg lower 
than the dew point of the air in 


+ 


the nonconditioned spaces through 


Fig. 1 (left)—The duct was insulated up to the bulkhead 
on both sides, satisfactory with other types of systems but 


JOHN EVERETTS, JR.. of 
Washington. D. C.. 
cold in the head 


on some extensive tests made in 


Urdahl 
says that condensation in air condtttoning s like a 
easy to get and difficult to get rid of.” He 


connection 
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reports here 
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with the aur condutonis 


installations aboard three ships, but of importance in all types of air 


r onditioning applic altons 


particularly so with systems 


' 
where a sau 


amount of lou temperature primary air ts conditioned and distributed to 


: : : 
units for the cooling of rooms. small offices. and small working 


Unde! 
hazards of 


which the ducts may pass 
these conditions, the 
condensation are much greater than 
they are for other types of systems 
and 
taken to prevent it 

There are 
condensation may be 
form in this type of system 

1) Where primary air ducts pass 
through walls, or watertight bulk- 
heads of ships 

2) Flanged duct connections 

3) Duct hangers 


greater precautions must be 


several points where 


expected to 


Piping & Air Conditioning, November 1948 


areas 


4) Metal insulation clip 
5) Exposed bolt heads 
6) Damper rod extension 
7) Through poor applied 
sulation 

8) Grilles and outlet 

Recognizing the possibiliti of 
condensation hazards in the ail 
conditioning being installed aboard 
the SS Lurline, SS Mariposa, and SS 
Monterey, the Matson Navigation 
Co. built a full scale mockup 


ductwork, bulkheads 


Iimuiate the 


hangers, and insulation exactly in 


which caused condensation on the bulkhead with the primary 
air system. Fig. 2 (right)—Isotherm pattern for Fig. | tests. 
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Fig. 3 (left)—Insulation was applied to the bulkhead for a but not to as great an extent. Fig. 4 (right)—The insu 
distance of 6 in. from the duct. Condensation still formed, 


accordance with the design plans 
In this mockup it was possible not 
only to have 52 deg air flowing in- 
side the duct but also to simulate 
the weather conditions which would 
be met in a Pacific ocean voyage by 
fluctuating the temperature and hu- 
midity conditions surrounding the 
duct. This would also apply to land 
installations where the weather 
fluctuations would be similar. 

The conditions maintained in the 
room for the various tests were as 
follows: 


Dry Bulb, F Dew Point, F 


100 80 
95 75 
90 70 
85 65 
80 60 
75 55 
85 80 
75 70 


Fig. 5 (left)—-When applied directly to the cold air duct, 
there was still condensation with the material used in Fig. 4. 
When applied to the bulkhead, it raised the temperature of 
the bulkhead above the dew point of the surrounding air 
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The temperature of the air in the 
duct was maintained by means of 
automatic control through a refrig- 
erating cycle. The temperature and 
humidity conditions in the room 
were maintained by both tempera- 
ture and humidity control using 
heaters, humidifier, dehumidifier, 
and refrigeration. Each test ran 
over a period of 6 hr to make sure 
that temperatures and humidities 
had leveled off and that the tem- 
perature of the insulation, ducts, 
and bulkheads had come to equi- 
librium. 

Readings of temperature and hu- 
midity were taken at 30 min inter- 
vals, as were observations to deter- 
mine where and when condensation 
might be forming. Surface tem- 
peratures of insulation, ducts, and 
bulkheads were also taken to deter- 
mine thermal patterns. 


tion was removed and replaced with vermiculite. 





The test duct was constru 
exactly the same as the ducts 
Stalled aboard ship and was 
lated with 1 in. of fiber glass bo 
cemented to the duct, covered y 
glass cloth, and painted. All jo 
were sealed with an approved 
ment compound 

Psychrometric readings were t 
en with an aspirating psychromet 
and all surface temperatures wi 
taken with a calibrated surface t 
pyrometer. It took approximat 
3 to 4 hr after starting up fo: 
surfaces and the space to re 
equilibrium, after which read 
were taken to obtain data 

There was little noticeable 
ference in results between c 
tions maintained with the 20 
dew point depression and the 
depression. With 52 deg air 
duct, the condensation would 





and prevented the formation of condensation. Fig. 6 (right Fi, 
—Example of improper sealing of insulation against bulk ex! 
head; humid air penetrated through the crack to the cold she 


surface of the duct, causing condensation 


Sed Ma car nges 


194° ; He at 
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Fig. 7 (left)—If it is not necessary to break the joint, the 
insulation may be applied as shown here. 


to form at about 75 deg dew point 
und would spread rapidly with an 
increase of only 1 to 2 deg in dew 
point temperature 


The cold air duct was 6 by 12 in 
and the % in. bulkhead plates to 
which the duct was welded extended 
16 in. beyond the surface of the 
duct. Surface temperatures were 
taken at 2 in. intervals over the en- 
tire plate to determine the thermal 
patterns. After condensation started 

was difficult to obtain surface 
temperatures because of the com- 
plex thermal changes which were 
occurring on the wetted surface. It 
must therefore be assumed that the 
temperatures shown in the wetted 
areas are somewhere between the 
actual temperature of the plate and 
the temperature of the condensate 


tself 


Marine air conditioning, unlike 


most shore installations, requires 





Fig. 9 (left)—Condensation was formed 
external to the insulation for approximately 
shows temperature gradient in hanger strap. Fig. 10 (right) 
—The exposed portion of the hanger was not the only part 
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Fig. 8 (right)— 


Guard safety regulations 

is required that the duct be 
to the bulkhead to prevent the 
compartments 
the bulkhead acts 


secondary surface to the duct 


same as a fin on a heating or 


Primary Air Ducts 


Passing Through Walls 


condensation 


that gave trouble. 


November 1948 





Normal procedure is to fasten the hanger directly to the duct 
sometimes using a felt strip to separate hanger and duct. 


shown in Fig. 1. The isotherm pat 
tern and psychrometric condition 
for this particular test are shown 

Fig. 2 

It was noted during the test that 
when condensation began to form 
it spread quite rapidly over the 
period of a few minutes; the rea 
for this is that, upon formation of 
the condensation, the surface tem 
perature of the bulkhead could only 
approach the wet bulb temperature 
of the air instead of the dry bulb 
temperature when the bulkhead 
was dry. The wet bulb (being lower 
than the dry bulb) creates an addi 
tional cooling effect, therefore in 
creasing the area of low tempera 
ture—which accelerated the forma 
ion of the condensation. The tem 
peratures indicated on the isotherm 
pattern, Fig. 2, show temperatures 
in the area of condensation highe! 
than the dew point of the room and 


; 


quit 


e obvious tna 








Where the side strips of the hanger were 
bolted to the bottom bar supporting the duct, the insulation 
thickness was not increased and condensation formed on the 
surface of the insulation over the bolted joint. 
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Fig. 11 (left)—If it is necessary to break the connections 
periodically for cleaning or access, then the flanges may be 
wrapped with asbestos cloth. Fig. 12 (right)—Insulation 


peratures were that of the conden- 
sate rather than that of the bulk- 
head. 

Insulation was then applied to 
the bulkhead for a distance of 6 in 
from the duct, as shown in Fig. 3. 
The tests were repeated and it was 
found that condensation again 
formed—but not to as great an ex- 
tent as without insulation. The 
reason for this is that the insula- 
tion merely extended the low tem- 
perature portion of the bulkhead 
farther away from the duct. (In 
other tests aboard naval vessels, it 
was found that insulation applied 
for a distance of 12 in. from the 
duct prevented the formation of 
condensation; however, this was 
impossible in this case because of 
space limitations and design) 

The insulation was removed from 
the bulkhead and replaced with 
vermiculite as shown in Fig. 4, and 
the tests repeated. No condensation 
appeared throughout the tests. 
This material, applied as it was in 
a thin coat, is not a primary insu- 
lator, as evidenced in Fig. 5 where 
it was applied directly to the cold 
air duct. When applied to a smooth 
surface as a thin coat, it increases 
the surface area four to six times. 
Thus, when applied to a secondary 
surface such as the bulkhead it in- 
creased the rate of heat absorption 
four to six times, thus raising the 
bulkhead temperature above the 
dew point of the surrounding at- 
mosphere and preventing the for- 
mation of condensation 

Wherever flanges are necessary to 
connect ductwork, particularly in 
a primary air systein, they should 
be insulated to the equivalent thick- 
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ness of the duct insulation. This 
may not be satisfactory from an 
aesthetic point of view—but neither 
is condensation dripping down from 
a ceiling or side wall and ruining 
costly interior decorations. If it is 
not necessary to break the joint, the 
insulation may be applied as shown 
in Fig. 7. If it is necessary to break 
the connections periodically for 
cleaning or access, then the flanges 
may be wrapped with asbestos cloth 
as shown in Fig. 11. This method 
will permit the removal of the in- 
sulation and its replacement 

The tests showed that where the 
insulation was not built up to the 
equivalent thickness of that on the 
duct, condensation would form, soak 
into the insulation on either side of 
the flanges, and eventually the in- 
sulation would become completely 
ineffective 


Tests With 

Duct Hangers 

Duct hangers in an air condi- 
tioning system normally get very 
little attention, yet in this particu- 
lar application they can cause no 
end of grief. The normal proce- 
dure is to fasten the hanger directly 
to the duct, sometimes using a felt 
strip to separate the hanger from 
the duct, and then insulate the 
duct and hanger. Fig. 8 shows such 
an arrangement. 

Tests were conducted and con- 
densation was formed on the hanger 
external to the insulation for ap- 
proximately 2 in., as shown in Fig. 
9. The condensation would then run 
down the hanver, soaking the in- 
sulation. While this was serious in 
itself, a greater problem resulted 





was fastened by a metal clip tack welded to the duct. 
clips were cold enough to form condensation, so a coa 
of vermiculite was applied as a temporary expedient 


from the normal vibration of 
duct—which caused separatio 
the insulation at the hanger 
lowing humid air to penetrat 
the cold surface of the duct 
thus leading to considerable d 
age to the insulation 

The exposed portion of the ha 
was not the only part that 
trouble. Where the side stri; 
the hanger were bolted to the 
tom bar supporting the duct 
insulation thickness was not 
creased and condensation forme 
the surface of the insulation 
the bolted joint, as shown in Fi 

To correct this problem, ext: 
hangers were applied after thi 
sulation was completed. Temp 
hangers were used to support 
duct until the permanent 
could be installed. The new ha 
were designed with sufficient 
porting surface to prevent 
crushing of the insulation 


Metal Insulation 

Clips Investigated 

The insulation was fastens 
the duct work by means of a m 
clip tack welded to the du 
sulation forced over it, and t! 
bent over to hold the insu 
During the tests these clip 
sufficiently cold to form con 
tion and as a temporary ex] 
a coating of vermiculite was a 
as shown in Fig. 12, which w 
partly effective. Where the der- 
side of the clip was firmly imbeaae¢ 
in the insulation this meth 
satisfactory; however, if 
was not bent up tightly and 
air to reach the undersid 
then condensation would 
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sed Bolt Heads 
‘ause Trouble 

Bolts in contact with primary air 
ire left uninsulated in many places 
ind cause condensation drip which 
‘an result in serious damage. Such 
ylaces as flexible fan connections, 
sooling coil connections, connec- 
tions to local recirculation units, 
and many others should be insu- 
lated. Fig. 13 shows one example; 
if the bolt heads were left unin- 
sulated, the condensation would 
have dripped through a fancy ceil- 
ing which cost thousands of dollars 
to decorate. 


Ex 


Damper Rod 

Extensions 

Damper rods, quadrants, and 
other such mechanisms should be 
readily accessible for adjustments 
and control—which is difficult if 
they are hidden somewhere under 
the insulation. They must be in- 


sulated. of course, otherwise con- 


densation will form and damage 
will result. One method is to use an 
insulated plug or removable cover 


which is clearly marked to indicate 
whether it is over a damper ad- 
justment, access plate, or extension 
of a damper rod 


Insulation 
Poorly 
Regardless of how 

engineer may design a 

how tightly he may write the speci- 

fications, the system can be a medi- 


Applied 
carefully 
System or 


an 


one (or even a dangerous one) 
installing 
sufficiently alert to exercise control 
ver his inspection force. With the 
shortage of skilled labor existing 
today, it is practically impossible for 
a contractor to employ a complete 


ocre 


if the contractor is not 





force of first-grade experienced 
mechanics. Consequently, he must 


exert more effort and time in train- 
ing his inspection staff in details of 
Thi 


contracto! 


construction and installation 
will not only 
money but will reduce maintenance 
costs of the and 
concerned feel much happier 

Fig. 
proper sealing of insulation 


save the 


} 


system make all 


6 shows one example of im- 


against 


the bulkhead. Humid air pene- 
trated through the crack to the cold 
surface of the duct, causing con- 


densation which would eventually 
insulation 


ruin the Fig. 12 shows 
how this should have been sealed 
to prevent costly damage 


Condensation at 
the Air Outlets 


With air conditioning designs go- 
ing to lower and lower primary ai! 
temperatures, the problem of con- 
outlets becomes 
This is 


which 


densation at the 
more pronounced 
larly true of systems 
shut down over weekends and where 
the dew point in the conditioned 
area has allowed to build up 
through infiltration 
down of the floors, or 


particu 


are 


been 
natural wash 
ing othe: 
causes 

To prevent condensation at grilles 
and outlets under these conditions 
becomes an operational problem 
rather than one of 
the primary air 
manual or automatic 
be cooled gradually until 
ditioned dew 
enough to permit the introduction 
of the mixture of primary and sec- 
ondary air under design conditions 
This gradation of time is dependent 
upon the individual installation and 
the area in which it is located 

When 
corrective 


design in which 


either through 
control, will 
the 


point is 


colh- 


space low 


the 
measures out- 
lined 
were taken on 
the SS Lurline 
the tests on her 
maiden 
toHonolulu 
showed 


signs o!f con- 


above 


voyage 


no 


Fig. 13—If the 
bolt heads in this 
example had 
been left unin- 
sulated, the con- 
densation could 
have dripped 
through an ex- 
pensive ceiling 
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Your January issue Ww ll i’ clude a 
complete and up-to-date Direc- 
tory Section of Heating P ping 
and Air Conditioning Equipment 


for Industrial. Co mercial, Inst 


tutional and Pi 








densation, whereas other ships with 


Similar systems reported erious 


; 


problems costly to 


correc 


There is no question that thers 


are many economic advantages of! 


the high pressure, low temperaturs 


primary air system of air condi 


tioning where many small spaces 


are involved; however, it must be 


recognized that the design and in 


stallation problems are more acute 
in some respects than with othe! 
types of systems—particularly from 
the condensation hazard stand 
point. One answer to thi i course 

to remove the source trouble 
Partially Cool 

Primary Air? 

In most such systems, the pri 
mary air is usually the outside air 


‘ 


brought in for ventilation purpost 


The secondary air with which the 
primary air is mixed in a room wi 

is recirculated air from the condi 
tioned room. If this primary air 
instead of being cooled to low tem 


perature, were dehumidified 


nly partially cooled and then de 


livered to chilled water coils to di 
the sensible cooling of the room 
there could be no condensation 


hazard from the primary ail 
So long as the dew point of the 
primary air is kept below the 


water temperature, there will be no 


condensation at the units if the 
system is properly operated. For 
example, if, when starting up the 
system, the dehumidified air is pe1 
mitted to circulate without cooling 


it will gradually reduce the dew 
point of the conditioned space be 

low the chilled water coil tempera- 
ture. At this point, the chilled wa 
ter system can be started 


This arrangement can elimins il 
the necessity for insulating the pri 


duct: however, it does re 


mary ail 


quire a chilled water piping system 
which must be insulated. Pipin 
insulation is, however, easier to ap 


ply and is far less complicated tha: 


is insulating ducts, flanges, tran 

formations, damper rods, etc. The 
elimination of insulation on the 
primary air duct also reduces thi 
overall .size of the duct, which is 


vitally important where low ceiling 


heights are prevalent 
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By R. G. LUBINSKY and 
VM. J. WILLIAMS, manager of 


the fan and heating coil sales © 


_ department, and manager of 
the plan engineering depart- 
ment, respectively, the Trane 
Co., of La Crosse, Wisconsin. 


Success or failure of a carefully 
designed steam heating system 
often hinges on the correct sizing 
of the supply and condensate re- 
turn piping. The fact that this 
seemingly minor factor is often un- 
derestimated is apparent when you 
recall the number of jobs that are 
noisy, develop air binding and wa- 
ter hammer, or just don’t heat 
properly. The great majority of 
these malfunctions can be traced to 
improper pipe sizing. 

This trouble arises frequently be- 
cause of the lack of information on 
correct pipe sizing and the philos- 
ophy of letting the other fellow do 
it until it gets so far down the line 
that the piping suffers and the 
whole job sours. Actually, pipe siz- 
ing is not difficult, nor does it re- 
quire an extensive engineering 
background. However, there are 
many points to be remembered. 


Depends Upon 
Three Factors 


First of all, the determination of 
correct pipe sizes for a given steam 
load depends on these three prin- 
cipal factors: 

1) The initial pressure and the 
total pressure drop which may be 
allowed between the source of sup- 
ply and the heating unit farthest 
removed from the boiler. The ini- 
tial steam pressure in most cases is 
the gage pressure at the boiler. 
Then the allowable pressure drop 
is the difference between the de- 
sired operating pressure at the sup- 
ply side of the heating unit farthest 
removed and that at the boiler. 
Normally, in a system using 25 psi or 
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higher, the allowable pressure drop 
should not exceed 30 percent of the 
initial pressure. 

2) The maximum velocity of 
steam allowable for quiet and de- 
pendable operation of the system, 
taking into consideration the direc- 
tion of the condensate flow. This 
factor is important in single pipe 
systems where steam and conden- 
sate flow in the opposite directions, 
in which case the velocity is limited 
to eliminate objectionable noise 
built up between the counterflow- 
ing water and steam. Velocity,in this 
case, should not exceed 1200 fpm. 
Where steam and condensate flow 
in the same direction, velocity of 
the steam may be increased con- 
siderably. In considering high pres- 
sure systems with large capacity 
heat transfer equipment installed, 
the factor of velocity is important 
primarily from the standpoint of 
economy in pipe sizes. A higher 


SIZING the Piping for Steam 
Supply and Condensate Return 


velocity means a reduction in pi 
size, and consequent reduction 
cost—but it also means a hig! 
pressure drop. A balance must 
obtained between the size of | 
pipe and capacity of the farth: 
removed heating unit so that 
overall cost will be the most e 
nomical and yet maintain satisf: 
tory performance of the system 
3) The equivalent length of | 
run from the boiler or source 
steam supply to the farthest he 
ing unit. The equivalent length 


pipe in a steam system is the actual! 


length of run plus the resista 


set up by pipe, fittings, and valves 


expressed in feet of straight pipe 
Since the equivalent length of pipe 


is generally not known at the out- 
set, it is a common and practica! 


method in figuring high pressur 
systems to assume a total equivalent 


length of 14% times the measured 


length and then check this assump 
tion after the pipes are sized 


Piping layout for a typical factory building, sizing fer which is explained in th: 
text. The blast coil has 127 lb per hr steam capacity. The projection unit heater: 
(numbered | through 7) each have 175 lb per hr steam capacity, and th 


horizontal unit heaters (A and B) each have 68 lb per hr capacity. Pressure at 
the boiler is 55 psi and the pressure drop is 5 psi 
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Table 1—Steam pipe capacity, lb per hr—50 psi steam 


(Steam and condensate flowing in same direction) 














A 











Pipe size, 
in. Pressure drop, psi per 100 ft of pipe length 
14 Io 34 1 2 5 
34 27 38 47 a4 76 120 
1 4 77 94 110 150 240 
114 120 170 210 240 340 530 
1% 180 260 320 370 520 830 
2 370 530 650 750 1,060 1.680 
215 620 870 1,070 1,240 1,750 2.760 
3 1,130 1,600 1,960 2,270 3,200 5.060 
315 1.690 2,390 2.930 3.390 4.780 7,560 
4 2,390 3,380 4.150 4,790 6.760 10.690 
5 4,420 6,250 7,670 8.860 12,500 19,780 
6 7,260 10,260 12,590 14,540 20,520 32.470 
8 15,120 21,360 26,210 30,280 42.720 67.590 
10 27.580 38,980 47,840 55,250 77,960 123,300 
12 44,270 62,560 76.780 88.680 125,100 197,900 
Table 2—Equivalent length of pipe to be added for fittings 
Length in feet to be added to run 
Size of Standard Side Gate Globe Angk 
pipe, in elbow outlet tee valve(*) valve ( valve | 
ib 1.3 3 0.3 14 7 
a 1.8 0.4 18 10 
1 2.2 5 05 23 12 
114 3.0 6 0.6 29 15 
115 3.5 7 08 34 18 
2 1.3 8 10 16 22 
2%, 5.0 1! 1.1 54 27 
; 6.5 13 1.4 66 4 
3 8.0 15 1.6 80 10 
‘eS 9.0 18 1.9 92 45 
5 11.0 22 2.2 112 56 
6 13.0 27 28 136 67 
s i7.0 35 3.7 180 92 
10 21.0 45 1.6 230 112 
12 27.0 53 5.5 270 132 
Valve in full open position 
Table 3—Gravity, vacuum, and high pressure return pipe capacity, lb per hr 
Low pressure High pressure return, steam pressure in psi 
Pipe size Gravity Vacuum 
return return 25 50 100 150 200 250 
el 236 312 419 560 682 1,074 
200 350 474 617 823 1,120 1,385 2,150 
14 400 600 989 306 1,755 2.330 2,880 4,450 
14, 700 950 1.610 2.126 2.850 3.800 4.710 7.350 
é 1,200 2,000 3.280 4.325 5.785 7.700 9.550 14,875 
2 1,650 3,350 5.400 7.160 9.640 12.800 15,850 24,600 
2.600 5,350 9.890 13.070 17.550 23,300 28,850 34,750 
3 3,800 8,000 14,700 19.400 25.900 34.500 42.700 51.350 
4 6,500 11,000 20,800 27.360 36.550 49,200 60,900 73,350 
§ 10,400 19,400 38.850 52,925 70,000 91,500 114,500 127.600 
t 18,000 31,000 61,200 83.700 112,700 150,000 185,500 223.100 








For instance, consider the follow- 
ing installation design. A steam 
heating system is designed to 
handle the heating of a factory plus 
heat needed for a drying 
yperation. The factory is heated by 
large unit heaters while the drying 
peration uses blast heating coils. 
The steam supply or boiler room is 


process 


an adjacent building and the 
blast coils are the heating units 
farthest removed from the boiler 


Sizing Pipe for 
a Factory Building 
The engineer designing the job 


recommended a boiler pressure of 
%9 psi. As indicated on the piping 
lay the actual piping of the 
stam main amounts to 140 ft. The 


ast coll in the drying oven oper- 


mm ales 0 lb steam pressure to con- 
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dense 127 lb per hr of steam. The 
horizontal unit heaters, operating 
at 50 psi, each condense 68 lb per hr 
of steam and the vertical unit heat- 
ers condense 175 lb per hr of steam 

With this information, it is now 
possible to start sizing the pipe 

First figure the total actual length 
of the steam main to the coil 
(140 ft) and multiply it by 142 to 
get an approximate equivalent 
length of pipe (210 ft) 


last 


The allowable pressure drop per 
100 ft, with an allowable pressure 
drop of 5 psi, is then figured as 
(100 5) /210 or 2.3 psi. This pro- 
vides a guide in using the pipe siz- 
ing table 

Starting with the blast coil—the 
farthest heating unit—we use Table 
1 to compare the 2 psi pressure drop 
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per 100 ft the 127 lb 
condensing discover 
that a 1 in. pipe will handle the job 

Moving back toward the 
we add the condensing capacity of 
the horizontal unit heater (A) to 
our coil load (127 68) to get a 
total of 195 lb per hr. Referring 
again to Table 1, we find that a 1', 
in. main is needed now 


with steam 


capacity to 


boiler 


Vertical heater No. 1 adds 175 lb 
capacity to give a 370 lb per hr 
(195 175) load and increase the 


main to 1% in. pipe 

Accumulated Correct 

steam load mail ze 

Unit b per hr it 

2 545 
720 
; 895 
2 1070 
6 1245 
B 1313 
7 1488 


Now check with Table 2 to deter 
mine if the equivalent 
There are 10 elbows in the 
main to the blast 
these elbows are 1 in 


length was 
correct 
heater. Four of 


size, adding 


8.8 ft to the actual length. The re- 
maining elbows are 24 in. size and 
add 30 ft for a total of (30 8.8) 


or 38.8 ft or 1788 ft 


length of pipe 


equivalent 


Using this figure in place of our 
estimated 210 ft, we find the allow- 
able pressure drop to be (100 5) 
179 or 2.8 psi, which 
Same category as our estimate and 
double checks the pipe sizing to be 
correct 

Sizing the returns is accomplished 


falls in the 


in a similar manner using Table 3 


Corres 
Accumulated retur! 
condensate pe re 
Unit oad, Ib per hr 
Coi 127 
\ 195 
l 170 1 
é 545 
720 l 
i 895 1 
5 1070 l 
6 1245 1 
B 1313 1 
7 1488 l 


Even in the most complicated pip- 
ing the 
pipe is comparatively easy since 
is broken down into small unit 
Starting at the unit farthest re 
moved from the source and building 
up to the boiler 

Improper pipe sizing can often be 
the bottleneck in an otherwise well- 
planned system. It is imperative to 
have the correct size of pipe to get 
the most efficient performance from 
whatever heating units are installed 
in the system 


system correct sizing ol 
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The salad dressing department at 
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Kroger’s. The meter on the right with the bypass system is the liquid suger line 


Piping Sugar at Kroger’s Saves Space. 
Cuts Costs, and Promotes Cleanliness 


Tu LARGEST liquid sugar handling 
system believed to exist anywhere 
was recently put into operation at 
the Kroger Co.’s manufacturing di- 
vision in Cincinnati. The project, 
which is estimated to have cost 
$100,000, includes five 17,500 gal ca- 
pacity steel storage tanks and more 
than 1000 ft of pipe, in addition to 
a foundation, a railroad siding, and 
housing 

From the base storage tanks, 
liquid sugar flows to the bottle bev- 
erage plant and to the jam and 
jelly, candy, baked bean, and salad 
dressing plants. This is “the first 
time in the history of liquid sugar’”’ 
that a single storage station has 
been built to accommodate five dif- 
ferent food plants. 

These’ five plants will require 
about 300 tank car deliveries of 
liquid sugar per year. Tank cars 
designed especially for the safe 
transportation of liquid sugar range 
in capacity from 6000 to 10,000 gal, 
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300 Tank Cars Annually Used for Beverage, Jam and 
Jelly, Candy, Baked Bean, and Salad Dressing Plants 


and a 10,000 gal car can be emptied 
in about 2 hr, according to Vincent 
Gage, technical representative of 
Refined Syrups & Sugars, Inc., of 
Yonkers, N. Y. The latest model cars 
are welded throughout and have 4 
in. fiber glass insulation that helps 
maintain the liquid sugar at the 
desired temperature. 

In preparation for receiving 
liquid sugar, Kroger extended its 
receiving platform by about 60 ft 
to permit two tank cars to be drawn 
up without interfering with the un- 
loading of other freight cars habit- 
ually arriving. It utilized for this 
extension a centrally located sec- 
tion of the yard that had been idle 
The conversion of this dead space 
and of warehouse areas formerly 
used for the storage of dry sugar 
bags to productive use is one of the 
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factors that led Kroger’s to : 
this new form of industrial 
to its own needs, accordil 
George Bunker, vice president 
charge of manufacturing. R 
tion in handling costs, ea 
handling, and the cleanlin¢ 
liquid sugar also contributed t 
decision 

The storage tanks at Kroge! 
lined with glass, and are eq 
with sterile lamps and a vent 
system. As the sugar is net 
the mixing rooms, a turn of : 
starts it flewing through p 
the rate of 40 gpm. Going 
into the mixing tanks with 
posure to the air, the sanita 
cautions observed in the m: 
ture and distribution of liqu 
are continued to the ultima! 
of use. 
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Air, Light, and Sound Controlled 


in Western Electric’s New Plant 


Built to combine ideal working conditions (with complete atmospheric. 


light, and sound control) with a degree of flexibility seldom attained in a 


factory, the new Western Electric Co. electronics plant at Allentown, Pa., 


has three 770 ton centrifugal refrigeration compressors for air conditioning, 


insulated side wall and roof construction, 40 miles of piping for process 


( omptetion of Western Electric 
Co.’s new electronics plant at Allen- 
town, Pa., marks a climax in an 
architectural trend started 18 years 
ago, when basic plans for “the 
world’s first controlled conditions 
factory” were made. 

Perched on a 50 acre hillside tract, 
overlooking green farmlands in the 
Lehigh valley lying between it and 
the city proper, this latest addition 
to the Bell System’s manufacturing 
facilities reflects the progress of 
construction industries in meeting 
the exacting requirements for man- 
ufacture of the precision electronic 
apparatus on which modern teie- 
phony, radio, and other communi- 
cation systems depend. Built and 
equipped largely with products un- 
known when the first plant with 
complete atmospheric, light, and 
sound control was conceived, it 
combines ideal working conditions 
with a degree of flexibility seldom 
attained in a manufacturing plant. 

Designed and built by the Austin 
Co., engineers and builders, under 
the supervision of Western Electric's 
engineer of plant, after an exhaust- 
ive study of other plants where 
comparable means to insure quality 
control in products ranging from 
bombsights, saws, and super-pow- 
ered aircraft engines, to small elec- 
tric motors, seaplanes and the 
st bombers, had been em- 

this plant goes them all one 


for the first time, is found 
where the endless and fast 
demands of electronics 


manufacture can be immediately 
satisfied without major expenditure 
or alterations. The 100 ft clear 
spans provided throughout four 325 
ft aisles in the main manufacturing 
area, and the arrangement of spe- 
cial process departments and em- 
ployee facilities around the perime- 
ter of the plant, where the wide 
range of air conditioning require- 
ments can be met efficiently, plus 
an amazing “over and under” lay- 
out of service piping and power 
distribution lines, are the things 
that give this plant an edge 
Father Time’s twin brother “obso- 
lescence.” 

The use of packed wood and 
maple throughout the main manu- 
facturing floor makes it possible to 
establish direct power and multiple 
service line connections for any 
machine at any desired location on 
this level. It is a simple matter to 


on 


floor and 
set up the required branch connec- 
tions to the distribution 

below the ground floor 
These lines are almost equally ac- 
cessible to more than 5000 different 
machine throughout the 
plant’s two floors—the only differ- 
ence being that ground floor con- 
nections are overhead, while 
for the main or upper floor, which is 
devoted entirely to production, can 
be made at so that the 
overhead unob- 


bore a few holes in the 


lines just 


ceiling 


locations 


those 


floor level, 
space remains 
structed 

Similar flexibility in the 
and atmospheric 
and the overall 
acoustical and insulation materials 
round out the 
makes this plant a unique example 
of controlled conditions design. 

The side walls, for instance, have 
a core of 1 in. fiber glass insulation, 


lighting 
control systems 


use of advanced 


combination which 





corners are likewise important 


air ducts. 





Front Cover Photo 


The instrument board in the monitoring room at Western Electric Co.'s 
new electronics plant gives the engineer in charge the full picture of atmos- 
pheric conditions throughout the plant at one glance 

Pushbuttons on the small panel in the lower right corne: 
engineer to obtain instantaneous temperature readings at 
points in the plant, thus giving him an accurate means of checking the 
operation of the plant’s 17 individual air conditioning systems. 

Since the main manufacturing area is operated under positive air pressure 
of 1/16 to 's in. of water to insure direct exhausting of vapors originating in 
special process departments around the perimeter, pressure gages in the upper 


Signal bells and visual signal panels in the three center sections above 
monitor the plant’s hydrogen and smoke detection systems. 
controlled by photo-electric cells installed in each of the individual air 
conditioning units, and would sound an alarm if there were sufficient smoke 
to cause a 4 percent reduction in the intensity of light passing through return 
In case of an emergency, the engineer in charge could instan- 
taneously adjust the controls from this point to effect a complete air change 
throughout the building within 10 min. 


enable the 


any one of 48 


The 


latter is 
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This air conditioning unit and duct wor 
the mezzanine is typical of six identica 
Stallations serving the main manufact 
area. The platforms, equipment, and 
zanine floor areas extend through the we 
100 ft span trusses which provide a max 
of unobstructed working space direct 
low. The entire truss area serves as 
plenum chamber from which return 
drawn back into the air conditioning 
through pneumatic dampers, like thos: 
the extreme left, and mixed with o 
air which is drawn in through pent! 
intakes and then over air filters, he 
and cooling coils. Each of these unit 
capacity in excess of 50.000 cfm and 
tributes air through cork insulated d 
35 air diffusers over an area of ap 
mately 22,000 sq ft. Refrigeration is pr 
by a battery of three 770 ton cent: 
compressors in the adjoining boiler 



































Four identical air conditioning systems, like 


LJ that seen in part in the right background 
> serve the individual offices, processing de- 
xr: partments and employee service areas around 
a¢ the perimeter of the main floor through 
Dw double duct systems, with individual ther- 
13> mostatic mixing damper controls in the 
~—! ducts just above the points at which they 
- enter the individual areas. Two of the main 
— distribution ducts can be seen overhead, ex- 
cus tending into the background above on the 
ci left. Branches serving the individual rooms 
ae can be seen on the left, where they extend 7 
~=* down to outlets on the sidewalls of the low 
«Le roofed peripheral leanto areas. The duct 
: work extending parallel to the 100 ft trusses 
se on the right is served by another unit out of 
+7 sight in the background and supplies air to 
7 one corner of the main manufacvuring floor 
Le through branch outlets which are clearly 
<> indicated. The wire screen cages are located 
a above the return air outlets in the center of 


the air diffusers through the outer sections 
of which the conditioned air is supplied 
Removable railings of 1'4 in. welded pipe 
are installed around all sections of the mez- 
zanine, which are also protected by a metal 
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This ceramic preparation departme! 
of 20-odd special process areas who 
vidual air conditioning and specia 
tion requirements have been effect ow 
by their arrangement in the 25 ! 
section surrounding the main floor 
plant. They are separated from t . 
manufacturing area just beyond 
tion on the left by windowed partit 
glazed tile below the sash line and 
cement board above. Four double 
conditioning systems serve al! the 
rooms, each of which has its ow 
thermostatic damper controls a! 
mentary ventilating equipment, w 
is needed. Positive pressure is 
in the air conditioning system s¢ 
large area, from which some ol 
exhausted to the perimeter roon 
louvered openings like those dire 
the windows on the left. Specia 
in the roof and outside walls, t 
double glass in the vision strip, r« 
transfer to a minimum 
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is view, looking from the aisle surround- 

the main manufacturing area into the 
thode coating department in one corner of 
e building, shows how highly specialized 
nections have been isolated. The use of 
latile materials in this department required 
e installation of explosionproof equipment 
d complete isolation of the area's air con- 
tioning system, so that here ventilating 
rers in the lower wall have been sup- 
unted by solid sheets of steel. All of the 
tside walls in the leanto section are faced 
the interior with glazed tile to ceiling 
nt 








plant, where 
maple flooring ipport the ‘ 
area overhead make it a mple atte 
connect manufacturing equipment to any of 
the required service line Installation crew 
mply bore holes in the floor fro above 
specified locations ind the exte ‘ 
quired to connect machiner | 
ervices are then made fron be “ B 
providing distributing me ror presse 
uit illuminating ga x Vee hydroge 
itroger team, and wate n eve! t y re 


maximul pipe rul re rea ( en 

ndividua machines h é beer he 

lew teet Piping for each of these ervice 
identified by di e ct | 





ported by hanger attached directly o the 





teel floor beam Distributio < whic 


are arranged i four distinct 7 ext 





ross the building from east t we 





weoadind hal 





























This compact concentration of service facili- 
ties on the sloping hillside at the rear of the 
plant reflects effective utilization of natural 
grades in laying out the 50 acre site. The 
two story and mezzanine boiler house has 
three 300 hp oil fired boilers each capable of 
generating 20,000 Ib per hr of steam. Foot- 
ngs have been installed for a fourth boiler 
nad all have been designed for ready con- 
version to coal. The three 770 ton centrifu- 

refrigerating compressors in the boiler 

é d the 7000 gpm cooling tower, showr 
m the right, provide refrigeration for all 
' of the 380,000 sq ft of air condi- 
ned space in the two story plant and the 
ijacent office building. The towers are 
ip} on the walls and roof of a 150,000 
Bi ty reinforced concrete fire protec- 
t k. Process waste is treated in the 
reinforced concrete acid diffusion 
wn here adjoining the pump house 
reground. The basin and an 8000 gal 
: are lined with acidproof brick 
bs of the main power transformer 
tat juipped with two double winding 
three phase transformers can be 
ne extreme left, while air vents 
extensive fuel oil tank storage 
in be seen between it and the 
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mopped on both sides with a vapor 
seal to eliminate possibility of mois- 
ture transfer. They have 4 in. of 
buff face brick, backed by 4 in. of 
common brick on the exterior, and 
4 in. of ceramic glazed tile inside, 
and wall ties of 3/16 in. steel rods 
extending horizontally through the 
full thickness of the wall at every 
fourth course (or 10% in. apart). 

The 2 ft, 9 in. vision strip in the 
25 ft leanto section, which extends 
around the perimeter of the main 
floor, is double glass, with a de- 
hydrated air space between the 
panes, set in fixed architectural 
sash of steel. 

The welded steel roof decks of 
manufacturing and office buildings 
are covered with 2 in. of rigid foam 
glass insulation laid on a two ply 
vapor seal and topped bv four ply 
asphalt and slag waterproofing. 

The wide range of lighting re- 
quirements throughout the produc- 
tion departments has been effec- 
tively met by the installation of in- 
dividual bench lamps and integral 
machine lighting, which supplement 
semicontinuous, recessed fluorescent 
troffer lighting on 12 or 13 ft cen- 
ters in the suspended metal acoustic 
ceiling, 18 ft above the main floor. 
This maintains a general lighting 
level of 45 foot-candles. 


Wezzanine One Vast 

Plenum Chamber 

All of the air conditioning equip- 
ment for the main floor is located 
in the huge mezzanine, which ex- 
tends through the 100 ft welded 
steel roof trusses over the central 
portion of the plant and serves as 
one vast plenum chamber. Six 
identical units, evenly distributed 
over the central portion, serve the 
general manufacturing area, while 
four similar units, located in the 
four corners of the mezzanine, meet 
the highly diverse needs of the in- 
dividual rooms around the perime- 
ter through four double duct air 
conditioning systems, with separate 
sets of thermostatic damper con- 


trols for the individual rooms. 

The reinforced concrete mezza- 
nine floor slabs along the east and 
west sides were made especially 
wide (12 ft) to facilitate the in- 
stallation of special ventilating fans 
and auxiliary cooling units, needed 
to satisfy the special requirements 
of processing departments located 
in the leantos on these sides. 

Four additional air conditioning 
units have been located along the 
north and south walls on the lower 
floor, which is served directly by an 
independent system of air condi- 
tioning ducts. 

The ground floor area is likewise 
illuminated by semicontinuous flu- 
orescent lighting units to a general 
level of 25 foot-candles. These are 
mounted at a height of 14 ft. Much 
of this area is devoted to toolroom 
and other metal working opera- 
tions in connection with metal parts 
production, to photo and chemical 
laboratories, and to storage of glass, 
production parts, packaging mate- 
rials, and finished merchandise. 

A space along the north and 
south walls accommodates safety 
stores, training work shop, locker 
rooms, lavatories and offices, as well 
as the four lower level air condi- 
tioning rooms, while that along the 
east and west walls houses the 
grinding, welding, sand blasting, 
and similar operations which pre- 
sent special ventilating problems. 

A two story and part basement 
office building 75 ft by 225 ft, with 
75 ft clear span trusses throughout 
the second floor engineering depart- 
ment, occupies the most prominent 
position on the rolling site, facing 
Union Blvd. (Route 22), which is 
the connecting link between Allen- 
town on the west and Bethlehem 
on the east. It is connected to the 
main manufacturing floor of the 
plant by a covered passage. 

Glazed tile was used throughout 
all the general areas in the office 
building, which has suspended met- 
al acoustic ceilings with recessed 
fluorescent troffer lighting and as- 


Many features are included in the new plant to give it 
an edge on Father Time’s twin brother, “obsolescence” 
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phalt tile flooring. Private offic 
have plastered walls painted 
light muted shades to complem¢ 
the natural lighting. 

Employment offices and t 
plant’s medical department are a 
located in the office building but ; 
served by individual entran 
which facilitate the segregation 
traffic to these points and the ot! 
offices. 

Parking facilities for 600 emplo\ 
cars and 30 visitor cars are pa\ 
with blacktop and are convenie: 
located along the east side of 
plant and office. 


10 Miles of 

Process Piping 

The overall project also inclu 
a large boiler house with two 1 
row bands of continuous horizo: 
sash completely surrounding 
battery of three large cooling tow 
which are supported by a 150, 
gal reinforced concrete fire pro! 
tion tank, and a steel frame 


generator building directly adjacent 
to the tank farm where holders fo 


the storage of nitrogen, hydroge: 


and oxygen produced in this build- 


ing are located. 
A most unusual feature of 


project as a whole is the vast piping 
installation, which includes approx- 


imately 40 miles of pipe ran 
from % to 6 in. in diameter 
processes alone. 


ACRMA REVISES 
REFRIGERANT MANUAL 

Properties of Commonly-Used Re- 
frigerants, a manual first published 
in 1946, is now available in a! 
vised 1948 edition, according t 
announcement by the Air C 
tioning and Refrigerating Machi 
ery Association, Southern Bid 
Washington, D. C. 

In the 1948 edition of this aut 
itative publication, ACRMA pre 
new tabular data and charts show 
ing the thermodynamic properti 
of ammonia below minus 60 F 
pressure-enthalpy diagrams 
“Freon-11", ‘““Freon-12", and “Freon- 
22”, showing data for a greate! 
range of conditions; new t 
data for “Freon-12” coverin 
temperature range from 14! 
232.7 F, and for “Freon-22” 
ing the temperature range from !- 
F to 160 F. 

This 105 page publication 
$1. 
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Fig. | The NDHA corrosion tester comprises three 
helical coil specimens electrically insulated from each 


C 3 other and the supporting frame. The pipe plug nor 





mally is used only when tester is installed in a pips 








THE NDHA CORROSION TESTER 
How lt Performs in Use 


By Leo F. Collins 


T ueortsts INVARIABLY inquire as to occur, the most probable rathe: men Where seri 
the agreement exhibited by the than the average value should be curs, insoluble produ hich a 
three helical coils of the NDHA taken protectively seldom, if ever, are 
rrosion tester, Fig. 1, or question The data in Table 3 attest the formed 
the need for using multiple coils magnitude of the errors that may Clearly, when the object of the 
Those with little experience in field ensue if testers are not properly test ls to measure maximum Col! 
testing are given to indicting the situated It was these data that rosivity, a unit hould be exposed 
installation techniques as superflu- prompted the development of the not to exceed five days. When th« 
us. Both like to speculate as to the pipe loops shown in Figs. 5 and 6 of object is to measure average ndi 
decelerating effects of accumulated the October article tions, the curve attests that afte 
‘orrosion products, the accelerating 30-day period there is a negligibl 
effects of cold working of the metal] Influence of Accumulated increase in the effectivene of the 
winding the coils, and the re- Corrosion Products accumulated product 
producibility of results In Fig. 2 is shown the results of Attesting this latter point are 
The data in Table 1 attest the studies wherein coiled and uncoiled results shown in Table 4 
agreement shown by coils of the steel wire specimens were used to 
me material when the installa- discover the possible effects of Effects of Cold 
techniques outlined in the accumulating corrosion product Working of Metals 
October HPAC were used From these data it is clear that In Figs. 3 and 4 are shown 
_ where insoluble products are formed ically the results obtained wh« 
Need for rhree A é as uae i elit na uncoiled wires of vario 
Helical Coils there is some mechanical trappings called and mnoatet wanes OF rae’ 
of such products by the coiled speci- metallic compositions were kept in 


Even though an approved instal- 
lation technique is used, there is 
always a possibility that “things Fig. 2—Protective influence of corrosion products formed on specimens is 
will happen.” In Table 2, data are indicated here 
presented which disclose _ that 
through the use of three coils, seri- 

errors were avoided. In two 
ses, one coil was shielded; obvi- 
isly, therefore, it could not reflect 
true corrosion rate. In the third 
tance, the objective of the test 
to measure the rate of attack in 
intermittently operated line. 
Clearly, therefore, only the value 
coil “A” could be accepted. 
view of the data shown in 
Tables 1 and 2, it is clear that when 
igreement is obtained between 
ils, average values should be 
ted [values are usually re- 
i to the nearest whole number 
isons explained later under 
ieance of Measured Values’’)}. 
explainable descrepancies 
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Table 1—Agreement exhibited between coils of same material when testers were installed as recommended. (Corrosion ra) 
are shown as average penetration in inches per year times 1000) 
Metal in coils Test locations ‘Corrosion rates shown by coils 
A B Cc Avg 
Metal “A” Drip line—140 psig steam main 0.7 0.8 0.7 0.7 
Metal “‘A” Drip line— 20 psig steam main 4 3 5 4 
Metal “A” Drip line— 2 psig steam main 8 6 9 7 
Metal “A” Drip line— 6 Hg vac. steam main 11 11 10 11 
Metal “A” Dry return line—pressure system 10 11 11 1] 
Metal “A” Dry return line—vacuum system 17 14 15 15 
Metal *‘A”’ Return line—valet machine 2 3 2 2 
Metal “A” Return line—unit heater 17 16 16 16 
Metal *‘A” Return line—water heater 24 20 19 20 
Metal “A” Drain line—vent condenser—deaerating heater* 13 12 13 
Metal “B” Drain line—vent condenser—deaerating heater* None None None 
Metal “D” Drain line—vent condenser—deaerating heater* 12 11 12 
Metal “E” Drain line—vent condenser—deaerating heater* 11 12 12 
Metal “B” Underground steam line conduit—ground water 0 0 0 0 
Metal ‘‘C”’ Underground steam line conduit—ground water 0 0 0 0 
Metal “D”" Underground steam line conduit—ground water 4 4 i i 
Metal “E”’ Underground steam line conduit—ground water ; 
Metal “F” Underground steam line conduit—ground water 3 3 3 } : 
Metal “G” Underground steam line conduit—ground water 0.2 0.5 0.3 0 f 
Metal “H” Underground steam line conduit—ground water 0.9 0.5 0.3 0.5 : 
7 
Metal “A” Standard salt spray 8 8 8 8 ; 
Metal “D" Standard salt spray 1 2 l | ; 
Metal “F"’ Standard salt spray 1 2 2 2 
Metal “‘H" Standard salt spray 0.3 0.5 0.3 0.4 
* In these studies, two large coils in lieu of three small coils were used. 
/ vn P . : _ . . . . ‘ siete ; ; " 
4 Table 2—Data attesting the advisability of using multiple test specimens. (Cor- contact with flowing conden 
~= rosion rates are shown as average penetration in inches per year times 1000) and hot Detroit city water. resp: : 
t | nit cit : . 
a¢ Corrosion rates shown by coils tively, for different test peri 4 
7 Sem locations “ ad ad sabi These data show clearly that ' 
13. Bottom vertical return line—unit heater. . ee ee roe 16 16 9° 16 working does decrease the corr: . 
- inserted vertically through bottom cast iron radiator... 27 24 7* 26 ert » -pintaciatieitie® 
4 Inserted vertically in one leg of “‘U-seal”......... sev0e le 15 15 6 resistance of metals susce ptibl 
= : attack provided the products of cor- : 
These coils found covered with accumulated corrosion products - d <a 
. + Object of test was to determine rate of corrosion where condensate flowed intermittently rosion o not act protectively 
=e Inadvertently, a pressure change occurred during test period which kept coils “B" and “‘C”’ will be shown later. however. 
. always sut 3 @ : : 
ts ilways submerged this accelerating effect serves 
>> Table 3—Data showing magnitude of errors resulting from faulty installation improve the utility of the teste: 
= techniques. (Corrosion rates are shown as average penetration in inches per 
7 year times 1000) 
ue -- Reproducibility 
“7 Corrosion rates measured under fR It F 
“ Demonstrated Faulty o esuls 
: Test locations technique technique . . P 
a — It is felt that the data in Table 
2 Drip line—steam main.... ——- vie 0.3 ; Sore ‘ isclo 
/2 Return line—pressure heating system 19 14 and in Figs. 3 and 4 disclos« 
Ye Return line—cafe steam table. . 11 0.6 reproducibility to be expected whe i 
a4 ; Return line—water heater . 5 0.9 measurements are made durine H 
-— consecutive time periods. It is pos- F¥ 
me Table 4—Data attesting adequacy of 30 day test period. (All data are for average sible. too. to demonstrate the re- H 
~a> conditions. Corrosion rates are average penetration in inches per year times 1000) CRE: ’ 4S 
producibility obtainable when meas- ; 
Test period—28 days Test period—49 days urements are made at widely sepa- i 
Control factors* Control factors . > ; 
Temp.., Oxygen pH Corrosion Corrosion pH Oxygen Temp., rated test periods. ? 
F ppm Value rate rate Value ppm F 4 
mt : Ss Ss Th a 
207 as T P ;: T as — Steam Condensate Systems f 
97 0.4 5.8 8 8 5.8 0.3 197 data in Table 5 were obtained at 
126 3.0 5.5 6 6 5.5 3.0 134 . i . >» time 
144 = 59 15 17 57 21 14a the same locations, but the tim 
83 4.1 6.0 12 10 6.0 5.4 91 between test periods was about one 
83 5.5 5.1 18 18 5.1 6.1 72 . 
109 44 5.1 25 26 5.1 5.1 83 year. 
* Steam condensate the corroding medium Underground Steam Line Atmos- 
Table 5—Data attesting reproducibility of results at scattered test periods in pheric Tests—In Table 6 are shown 
condensate. Both measurements made at same location at about same calendar the results obtained at the same 
periods. Test period, 49 days. (Corrosion rates shown as average penetration in location in an underground steam 
inches per year times 1000) . " 
—___—- system atmospheric survey. The 
Corrosion rates measured : : —_ sents 
First r pecarr time periods between measuremen! 
Test locations year year was also about one year. 
One pipe steam heating system............ dation 5 5 ‘ . — eo 
Return line—vacuum heating system................... ee 9 Boiler Feedwater Treating Syst 
Return line—gravity heating system............. oe A ee 11 15 The data shown in Table 7 wer 
Return line—blast coils................... bsive Gnasevheeundecena 14 11 : ring a! 
Mixed returns—radiators and unit heaters...................... 21 17 obtained at two stations, during # 
Pe ID Sv cnheaknd ceschcecsadcuns <onusweaveas 21 21 interval of about 10 years. 
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Significance of 
Measured Values 
In the technical 
sion rates are reported in many 

different How- 

ever, two are most frequently used; 


literature, cor- 


“systems of units 


they are milligrams per square deci- 
meter per day, and 


ion in inches per year 


average 


Outside 


pene- 


the chemical field, the latter 
to be preferred by engineers 


seems 
espe- 
ially if the results are multiplied 
Fig. 4—Comparative corrosion resistivity 
posed to hot hard water 
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by 1000 so that 
are involved 


only whole numbers 
It is for these reasons 
all the values shown in this 
reported in such units 


System ol 


When 


unlts 


using such a 


experience indicates that 
negligible 
values between 10 and 20 
a mild rate of attack, and 
over 20 a condition that likely will 
Much, of 


wall 


values up to 10 represent 
corrosion 


values 


create important troubles 


course, depends upon the 
Fig. 5 
lar corrosion 


of materials ex- 


per 


LOVICEIIIF ATION = Sate 
Jemoe, Y hae 





thickness of the pipe 
question 
Since—in 


rates—unlilorm pen 


reporting 
sumed, and because 
that 
quickly 
tack 
virtually no chanc 


CauUst 
does 
critic 


pitting 
than 
some 

} 


equipment life and 


by the 


as measured 


Correlation Between Measured 
Values and Equipment Life 
The data in Figs. 3 

that attack is 

cold working of the 

ing the coil A 


and 4 


accelerated dus 
metal 
study of the 
flow 


acteristics of liquid 


confining surface indicates 
the 


‘e of the helical coils 


scouring actio 
ably more than on 
the 


accelerating 


containe! 
factors 
the increased 
occurs pitting 
generalized attack 
measured \ 

actual 


ye ; 


are the data 


Appraisal of 
Corrosion 
In Fig. 5 is 


when a very 


Inhibitors 
shown tl 
tained 
densate nhibited 
hibited 


pecim 


Measurements showing ineffectiveness of a particu- 
inhibitor in a 


certain set of circumstances 
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Fig. 6—Corrosion rates measured in 


whose properties were represented 
as: “. ... initialiy it will dissolve 
quite rapidly until the system has 
been brought to equilibrium. After 
a film has formed on its surface it 
will dissolve slowly, thus keeping 
the system conditioned over a long 
period.”’ Clearly, the tester did not 
substantiate such a contention 

In Table 9 are shown data typify- 
ing the findings at the Bureau of 
Mines to evaluate the corrosion in- 
hibiting power of amines fed to 


steam, as reported by A. A. Berk in 
Industry and Power, November 1947 


Atmospheric Corrosion in 

Underground Steam System 

In an underground steam system 
which was the subject of an atmos- 
pheric corrosion study, the steam 
lines are housed in a concrete en- 
velope. The objective of the survey 
was twofold: To determine if the 
water which finds its way into the 
concrete envelopes (and is the basic 


Fig. 7—Corrosion rates measured in boiling dilute acid solutions 
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atmosphere” of underground steam distribution system 


cause of corrosion) is derived 
marily from _ precipitation 
snow, etc.) or from leaking 
and sewer mains; and to di 
a metal that would be virt 
immune to attack and othe 
usable 

Data typifying the findi: 
shown graphically in Fig. 6 


Corrosivity of Sodium 
e Chloride Solutions 

Because of a decision to ust 
less steel pipe supports in this s 
distribution system, tests were 
of two stainless steels and 
metals by subjecting testers 
standard salt spray test, ASTM 
ignation B117-44T, and by 
merging them in an industri: 
brine saturator. These resul! 
shown in Table 10. 

In another series of tests 
jective was to determine a 
that would satisfactorily with 
attack by aerated and deat 
Sulphuric acid solutions at a 
perature slightly above the a 
pheric boiling point. The 
obtained are shown in Fig. 7 


What Corrosion 

Tester Can Do 

It is believed that the fo. 
presentation attests that tl 
rosion tester: 
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ble 6—Data attesting reproducibil- 
of results at different periods in 
iderground steam line tests. Test 
riod “A”, 2/18/46 to 3/18/46. Test 
eriod “BY”, 1/18/47 to 2/12/47. 
Jeasurements made at same location. 
Corrosion rates shown as average pen- 
tration in inches per year times L0U0) 


Corrosion rates measured 


etals involved — B 
Metal “I’’* 29 46 
Metal “J"* 30 40 
Metal “A” . 32 33 
Metal “D” 1.0 0.6 
Metal “F”’ 1.5 16 
Metal “B" 0 0 
Metal “C” 0 0 
Metal “H” 0 0 


Strip specimens used 


lable 7—Data from surveys of boiler 
feedwater treating systems. (Corrosion 
rates shown as average penetration in 
inches per year times 1000) 





Corrosion rates measured 
Same plant Different plants 
Different systems Same system 
* “Ree 


Key points Old* New? - B 
Raw water 2 2 2 4 
Softener effluent 18 18 14 
Receiver? 38 31 29 29 
Heater effluent 905 1 3 8 


Boiler water 8 





*Hard water fed direct to open heater 

Zeolite softened—acid treated and deae- 
rated water 

**Measured with cast iron strip specimens 

Contains mixture of makeup water and 
return condensate 

SUndeaerated water 


results in far 
other known 
measurement, 


1) Gives reliable 
less time than any 
method of corrosion 
i.e., 30 days or less. 

2) “Checks” its own findings 
when coils of identical composition 


Table 8—Data attesting the correlation of actuai equipment life and that pre- 


dicted by corrosion testers. 
in inches per year times 1000) 


(Corrosion rates are shown as average penetration 




















Measured Wall 
Metal corrosion thickness Life. years 
involved rates In Predicted Actual Type of service 
Metal “G' 13 0.049 18 1 Vent condenser tube 
deaerator 
Metal “E 11 0.049 i5 7 Vent condenser tubs 
deaerator 
Metal “L 11 0.049 15 5 Vent condenser tube 
deaerator 
Metal “K 18 0.280 16 ll Effluent line zeolite 
oftener 
Metal “K 29 0.375 13 17 Storage tank ott wate 
and condensate 
Failure in imperfect butt weld 
Table 9—Corrosion inhibitor test. (Cor- Table 10—Corrosivity of brine solu- 
rosion rates shown as average penetra- tions at room temperature. “A”, ASTM 
tion in inches per year times L000) standard salt spray test; “B” immersed 
> in saturated NaCl solution. (Corrosion 
orrosion rates ; ; 
rates shown as average penetr: 
Uninhibited Inhibited Condensate : a 
: inches per year times 1000) 
condensate condensate emp., F 
Metals Corrosion rate easured 
54 3 287 involved \ B 
37 12 228 
. a : Met I 10.4 Ly 
30 15 212 Metal “J $y 
Meta \ ‘ 
With amines . 
Meta D 1.4 14 
unless the causes for corrosion are Metal “? 14 8 
to be explained Metal “B 0.1 
_ Me ( 0) 
4) Can be manipulated in the 
field without special tools or skills aot! “5 A oA 
5) May be employed to measure Strip specime use 


the corrosivity of any medium 
wherein the temperature does not 
exceed about 400 F, and where rates 


of flow ‘of liquids! do not exceed 
5 fps. 
To date, the Detroit Edison Co 


has attempted not only to produce 


recognized, however, that such serv- 
ices could not logically be continued 
indefinitely Accordingly, an ar- 
rangement has been reached where- 
and 
will be 


by testers complementary 


services made available 





are used. testers as requested, but also to hereafter, through the Water Doc- 
3) Does not require the making serve as a clearing house for the tor Laboratories, 14-615 Prevost 
of complementary measurements data collected. It has long been Ave., Detroit 27, Mich 
. . . . 
Check Ventilation Needs of Unfamiliar Solvents 
When a solvent that is new to a was forced into the pit by means of solvent in the paint was highly 
plant or shop is introduced, any an air hose. No one realized, how- flammable, although the label 
hazards involved should be fully ever, that it was necessary to assure warned that the material should 


understood by everyone concerned. 
Otherwise an accident may result, 
since improper handling or inade- 
quate precautions may lead to ill- 
ness or fire or both, the Safety Re- 
search Institute points out. 

An accident occurred in a plant 
not long ago when a group of men 
were assigned to work in a pit under 
a punch press, using as a lubricant 
olant during tapping a non- 
nable solvent which was new 

company. Because the sol- 

ontainer was labeled with a 
warning to the effect that ventila- 

hould be provided, some air 


ca) 


that this would provide sufficient 
ventilation in terms of the amount 
of solvent used and the type of 
place in which the men were work- 
ing. 

The men worked all day without 
complaint, all but one stopping from 
time to time, “to come up for air.” 
At the end of the day, two men 
became ill and one of them, the 
man who had worked with no inter- 
ruption throughout the day, died a 
few days later. 

In another plant, employees were 
given a new paint for use on ma- 
chinery but were unaware that the 
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The men 

welding 
operation was going on nearby, and 
a serious explosion followed 


be kept away from flames 
applied the paint while a 


If the label on an unfamiliar sol- 
vent carries warning statements 
which are not fully understood, de- 


tailed information on _ properties 
and necessary precautions to be 
observed should be obtained from 


the manufacturer before the prod- 
uct is put to use. In 
and cities, such information is also 
available from the industrial hy- 
giene division of the health or labor 
department 


states 


many 
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Normal “‘consist’’ of the new Twentieth Century Limited is 16 cars pulled by a double unit, 


4000 hp, diesel-electric locomotive 
and observation cars have capacities of about 7 tons 


Air conditioning systems for the dining, kitchen, lounge 
Sleeping car system capacities are 6 tons 


ir Conditioned Luxury Travel 
Featured by ‘Twentieth Century 


Seven Ton and Six Ton Systems Serve Individual Cars 


A ‘NEW NOTE in luxury travel and 
passenger comfort” has been sound- 
ed by the New York Central railroad 
with a new Twentieth Century pas- 
senger service inaugurated between 
New York and Chicago. The 16 car 
train is packed with almost every 
imaginable convenience and com- 
fort making device—from the huge 
4000 hp diesel-electric locomotive to 
the tip of the smart observation car 
in the rear. 

From the very first, designers and 
engineers assumed that passenger 
comfort hinged about a few basic 
human desires. Proper room tem- 
peratures had to be considered. The 
air that the traveler was to breathe 
should be clean and fresh. Air hu- 
midity should be just right to pre- 
vent discomfort. Refrigeration facil- 
ities, adequate to protect a wide 
variety of food and thus make pos- 
sible the serving of tempting meals 
as well as long, cool drinks, were a 
“must.” Because of these basic 
“wants”, initial planning called for 
air conditioning and refrigeration 
on a scale comparable to systems 


88 


found in large, modern hotels, ac- 
cording to engineers of the Frigid- 
aire Div. of General Motors 

Dining, kitchen, lounge, and ob- 
servation car air conditioning sys- 
tems have a capacity of about 7 
tons each while 6 tons of capacity 
is employed in each sleeping car 
Separate air conditioning systems 
are incorporated into individual 
cars, including a compressor-motor 
unit and controls, condenser, and 
air conditioning unit 

The compact, rugged compressor- 
motor unit is specially engineered 
for railway car use. It is mounted 
under the car in a position conve- 
nient for servicing and mainte- 
nance. Power for the 12 hp ball 
bearing motor is supplied by an 
axle driven generator. The motor 
has a special pivot type mounting 
to simplify belt adjustment or re- 
placement. The unit also has over- 
sized bearings, full pressure lubri- 
cation, and heavy duty valves. 
Neoprene head gaskets eliminate 
the need for tightening head bolts 
at regular intervals. All controls 


are grouped on a single panel 
is located in a convenient lock: 
the car itseif 

A dry type condenser is pa 
the air conditioning system 
equipped with two condense! 
that speed up the transfer of 
from the refrigerant to coolin 
Closely spaced copper fins aff 
large heat transfer surface 
18 in. fans, driven by al hp n 
cool the condenser coils. 

The air conditioning unit 
cools the air is concealed ir 


top of the car. It is connected 


an overhead distribution duct 
circulates dehumidified, filtered 
cooled air. Uniform cooling 
sured by multipath distrib 
headers, which meter an 
amount of refrigerant to ea 
eight parallel passages throug 
cooling unit. The capacity 
creased by a counterflow pri 
Faster heat transfer is affords 
a staggered tube arrangement 
Modulated cooling is provid 
dividing the cooling unit int 
sections, each with its own e 
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valve and distribution header 
en reduced cooling is required, 
electrically controlled valve au- 
:atically shuts off the flow of the 
rigerant to the upper section of 
unit. At the same time 
pressor-motor unit output is re- 


the 
ed to balance the cooling load 
is arrangement provides an inter- 
diate capacity and eliminates 
arp temperature changes, regard- 
ss of the conditions outside 
Air is circulated by two centrifu- 
blowers powered by a 1 hp mo- 
A heating coil is available for 
intertime use 
Like any other modern hotel ca- 
ing to a wide and varied 


guest 
a standard 
Century’s hungry and thirsty guests 


requirement of the 


Consequently, the gleaming stain- 


ess steel kitchen car is equipped 
th an assortment of modern ap 
pliances, supplying every require- 


ment of the chef. Electric-eye de- 
‘es automatically 
waiters with loaded trays 
Three 1 hp reciprocating condens 
ng units refrigerate a combination 
provision chest for meats 
fish, poultry, ice cream, frozen food 
and ice cubes; a beverage and fruit 
and a milk and 
box. The capacity of 
mdensing units is stepped up by 
a valve-in-head The 


cnest 1S 


open doors for 


storing 


abinet; cheese 


rage Lnese 
arrangement 
ombination provision 
equipped with an evaporator coil 


the top plus a plate for contact 
freezing below. Two ice makers are 
nstalled in the fruit and beverage 
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Che full-length diner on the new Century seats 64 persons. 
a separate car, which also has sleeping accommodations 
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student. 
a reduction cell which actualls 


von 


obtained 


Model of Reduction Cell 





for this 


produces aluminum 


two special awards 


way that, as they become con 
imed, they can be lowered into 
the electrolytic cell. The source 
the current for the operation 
the cell is an arc welding gt 
erator wit! i capacity olf about 
00 amp. For operation of the 
ce the same materials are used 
as in commercial practice 
alumina, cryolite, and metalli 


fluorides 


The cell is operated at 5-7 volts 


ir several hours and at the end 
this time numerous small 
pellets of pure aluminum ars 


Necessarily, tl 
made with con 
and 


a rigidly balanced f 


model was 
iderable care 


inde! 


iy 


nest, whlie a Singie evaporator co 


storage 


and 
64 persons. It 


ls the dairy product box 


rhe diner is 
accommodations for 


full-length has 
is divided into five separate sections 
end of an addi 
dining cocktail 
equipped with a fruit and 


In one the car is 


; 


space and 


1Onail 


SOUT RE 


beverage cooler 

Both the barber-secretarial-lounge 
car and the 
vation car are equipped with service 


bedroom -lounge-obser 


convenience ol 
and 1 


refi 


the 
One-third 
units supply 


Dars for pas- 


sengers hp con- 


igeration 


den 


mF | 
The barber-lounge car 


ing 
ilk 


bar contains 


an evaporator coil while the ice 


and 


lounge-observation car has two ice 


freezing beverage box in the 
making evaporators 
Pullman-Standard Car 


built 


Mfg. Co 


Chicago the new Twentieth 


Century cars 
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DATA SHEET 





‘ ‘ 
Average Monthly and Seasonal Degree Days 
A VERAGE MONTHLY and seasonal de- tions to arrive at degree day figures the Weather Bureau. This is i 
gree days to the 65 F base have been were used. In other words, the during the first few days of 
calculated by the Weather Bureau, daily mean temperature observa- month, and covers degree da) 
U. S. Department of Commerce, and tions for each calendar day for the servations of the preceding m 
are presented here. indicated period of record were con- at approximately 200 stations 
For the computations, the daily verted to degree days; then, month- quests for this bulletin shou! 
mean temperatures (not monthly ly and seasonal totals and averages addressed to the Chief, U. S. We 
means) were used for all stations were calculated. er Bureau, Washington 25, I 
) and for the whole period as stated A monthly bulletin on degree days Att: Division of Climatologica 
j in the tabulation. No approxima- is available without charge from Hydrologic Services. 
3 
2 
2 
= 
2. State No. of Se 
J and Station Years Seasons July Aug. Sept Oct Nov Dec Jan Feb. March April May June I 
" 
= ALABAMA 
% Anniston 1905 /66-1940/41 36 0 0 10 135 388 600 609 513 361 152 37 l " 
aA Birmingham 1898 /99-1945/46 48 0 l 10 lll 348 586 591 497 313 130 2 1 f 
~: Mobile 1898 /99-1945/46 18 0 0 1 44 203 377 «#29397 ~«#«6314 175 52 3 0 
ts Montgomery 1898/99-1945 /46 i8 v 0 4 71 279 484 494 405 239 85 10 0 
“3 ARIZONA 
~ Flagstaff 1898 /99-1940/41 43 13 70 244 973 847 1111 1167 970 889 668 469 190 
=* Phoenix 1898 /99-1945/46 48 0 0 0 18 166 384 402 263 154 47 7 0 
Yuma 1898 /99-1940/41 
5 & 1945/46 44 0 0 0 4 113 306 318 182 85 22 I 0 
~ ARKANSAS 
* Bentonville 1906/07-1940/41 35 l l 38 216 516 810 879 716 519 247 86 7 ' 
- Fort Smith 1898/99-1945/46 18 0 0 12 128 410 717 763 615 390 154 36 l 
=" Little Rock 1898 /99-1945/46 48 0 0 11 120 183 668 704 579 367 145 31 l 
2 CALIFORNIA 
Ya Eureka .1898/99-1945/46 48 281 269 274 344 411 518 541 478 504 140 391 307 
iA Fresno .... 1898 /99-1945,/ 46 18 0 0 5 77 309 562 573 380 289 152 52 i 
Pal Independence 1898 /99-1940/41 43 0 0 28 216 512 778 799 619 477 267 120 18 
rm Los Angeles 1898 /99-1945/46 48 l 0 5 43 110 225 272 235 ~# 212 158 1u3 zi 
a Needles 1917/18-1938/39 22 0 0 0 19 217 416 447 243 124 26 3 0 , 
5 Point Reyes 1898 /99-1940/41 43 350 336 263 # £282 #317 425 167 406 437 413 415 36 
a Red Bluff 1898 /99-1933/34, 
1938/39-1940/41, 
& 1944/45-1945/46 41 0 0 12 97 345 592 601 419 328 178 72 n) : 
Sacramento 1898 /99-1945/46 48 2 1 15 98 332 582 595 405 326 202 101 21 
San Diego 1898 /99-1945/46 48 5 l 9 60 143 252 300 257 230 172 118 49 ‘ 
San Francisco 1898 /99-1945/46 48 196 179 = 121 139-241 420 460 340 317 £4272 # «255 #8197 
San Jose .... 1906 /07-1940/41 35 21 21 52 151 329 512 527 383 339 249 167 72 
COLORADO 
Denver 1898 /99-1945/46 18 . 8 126 069s 411 716 1005 1023 897 790 516 275 64 8 
Durango 1904 /05-1940/41 37 25 37-201 535 861 1204 1271 1002 859 615 394 139 714 ; 
Grand Junction 1898 /99-1945/46 48 l 1 59 347 743 1138 1218 #8883  ~38 671 377 152 23 61 ; 
Leadville : 1907 /08-1940/41 34 280 332 509 841 1139 1413 1470 1285 1245 990 740 434 10678 
Pueblo ....... 1898 /99-1945 /46 48 3 4 91 377 +730 41042 #41042 0#« «69875 6©=—724—Ctis«é44G 195 29 
CONNECTICUT 
Hartford pee 1904 /05-1945/46 42 3 16 105 370 692 1065 1157 1062 859 524 ~& 213 47 
New Haven .. 1898 /99-1945 /46 18 3 11 88 341 658 1017 1109 1023 840 522 221 47 . | 
DIST. OF COLUMBIA 
Washington .. . .1898/99-1945/46 48 0 2 42 251 553 872 #928 834 624 340 101 14 
FLORIDA : 
Apalachicola 1913/14-1945/46 33 0 0 1 23 154 300 323 252 # 159 38 2 0 ; 
Jacksonville 1898 /99-1945/46 48 0 0 0 25 144 294 302 244 131 42 3 0 8 : 
Key West .. 1898 ‘99-1945 /46 48 0 0 0 0 2 14 21 15 7 0 0 0 59 : 
Miami 1911/12-1945/46 35 0 0 0 0 15 41 53 45 28 3 0 0 8 : 
Pensacola 1913/14-1945/46 33 0 0 0 25 159 305 332 255 162 39 4 0 : Z 
Tampa 1898 /99-1945 /46 8 0 0 0 6 60 149 157 126 62 11 0 0 4 
GEORGIA : 
Atlanta .. .1898/99-1915/46 18 0 0 12 128 392 644 660 563 382 169 33 2 a8, 3 
Augusta .. . .1898/99-1945 /46 48 0 0 { 85 312 529 533 448 #274 107 13 1 K 2 
Macon .1899/1900-1945 /46 47 0 0 5 91 322 532 538 449 278 168 14 1 8 j 
Gouna 1898/99-1945//46 18 0 0 1 4 206 399 395 332 194 66 6 0 
Thomasville 1905 /06-1940/41 36 0 0 2 48 208 361 359 299 178 52 5 1 
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State : 
and Station Years 


AHO 


town 


tello 


1898 /99-1945 
1900 01-1932 
1898 99-1945 


LINOIS 


46 


46 


1898 /99-1945/ 46 
go 1898 /99-1945/46 
1905 06-1945/46 


gfield 


1898 99-1945 


NDIANA 


sville 


Wayne 
napolis 

Center 
e Haute 


‘nport 
Moines 


que 


1898 /99-1945 
1911/12-1945 
1898 99-1945 
1918 19-1931 
1912/13-1945 


“ity 1904/05-1945 


1898 (99-1945 
1898 99-1945 
1898 /99-1945 
1898 99-1941 
1898 99-1945 


1898 99-1945 
1898 /99-1945 
1905 (06-1940 
1898 99-1945 
1898 99-1945 


KENTUCKY 


ville 


1898 99-1945 
1940 


46 


16 
16 
46 


16 


16 
46 
46 
16 
42 


46 
16 
16 
16 


16 


41 


No. of 


bel 


isons 


July 


is 
14 
4 


1s 
ih 


is 


or 1898 99 


OUISIANA 


Orleans 1898 99-1945 

Shreveport 1898 (99-1945 
MAINE 

k port 1898 99-1945 

eet! lle 1907 68-1940 

& 1942/43-1945 

und 1898 99-1945 


MARYLAND : 


nore 1898 99-1945 


MASSACHUSETTS 

tor 1898, 99-1945 
1898 99-1940 
1898 /99-1945 


Nantucket 


MICHIGAN 
ena 1898, 99-1945 
Detroit 1898 /99-1945 


F naba 1898 99-1945 

i Rapids 1903 /04-1945 

Houghtor 1900 01-1940 

& 1942/43-1945 

ing 1910/11-1945 

jington 1912/13-1940 

\ 1ette 1898 99-1945 

S Ste. Marie 1898 (99-1945 
MINNESOTA 

Duluth 1898 99-1945 


1898 “99-1945 


Minneapolis 


1898 
1898 
& 1937 


Moorhead 
St. Paul 


MISSISSIPPI 


99.1940 
99-1932 
38-1940 








1909, 10-1940 

Meridia 1900/01-1945 
\ burg 1898 /99-1945 

MISSOURI 

bia 1898 99-1945 

al 1898 99-1940 

K s City 1898 (99-1945 
S Louis 1898 99-1945 
S field 1898 ‘99-1945 


B 1909 10-1945 
. 1898 /99-1945 
1898 “99-1945 

~ 1899 /1900-1945 
Cit 1898 (99-1945 

1892 93-1945 


1915/16-1925 
1898 99-1945 
e 1898 /99-1945 
1898 99-1945 
1898 /99-1945 


1905 /06-1945 
1914/1915-1940 
Ca 1898 /99-1945 


{AMPSHIRE 
1903 (04-1945 


16 


16 


16 
41 
16 
16 


46 


46 
41 
46 


16 
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a 20 


39 1] 
32 
16 ) 
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18 l 
7 14 
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is 1% 
47 66 
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54 aT) 


11 
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TO mt he et be 


41 
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State No. of 
Seasons July Aug. Sept Oct. Nov Dec. Jan Feb. March April May June T 


Years 


and Station 


NEW JERSEY 
pC ge eee 1898 99-1945/46 48 1 2 39 247 546 867 946 887 750 485 208 7 
' Cape May .1898/99-1931/32 34 1 2 38 221 527 852 936 876 737 459 188 33 
Newark . 1898 /99-1923 24 
& 1935/36-1940/41 32 1 6 65 295 635 980 1083 1002 794 448 162 29 
Sandy Hook . .1915/16-1940 /41 26 l 2 10 268 579 921 1016 973 33 499 206 31 
Trenton .1914/15-1945/46 32 1 6 63 301 604 957 103: 923 748 441 154 25 
NEW MEXICO 
Albuquerque .1919, 20-1945/46 27 0 0 27 258 646 91 955 708 592 322 91 5 
Roswell .. 1905 /06-1945 46 41 0 0 26 191 512 781 773 585 459 199 50 2 
Santa Fe 1898 /99-1945 46 48 12 15 129 451 772 1071 1094 892 786 544 297 60 f 
NEW YORK 
Albany ... 1898 /99-1945/46 48 4 15 117 411 753 1143 1271 1169 948 551 220 46 f 
Binghamton ..1898/99-1945 46 48 15 37 148 448 767 1137 1236 1155 950 S84 267 74 ( 
Buffalo . 1898 /99-1945/ 46 48 15 24 126 413 745 1110 1226 1165 995 668 348 90 ( 
Canton 1906/07-1945 46 40 27 61 219 550 898 1368 1516 1385 1139 695 340 107 ‘ 
Ithaca . 1899 /00-1942/43 44 17 40 156 451 770 1129 1236 1156 978 606 292 83 
New York 1898 /99-1945 46 18 1 4 50 272 594 940 1028 953 771 465 172 30 
Oswego 1898 99-1945, 46 48 20 33 147 140 762 1151 1275 1188 1015 665 366 124 
Rochester . . 1898 (99-1945 46 48 10 26 132 423 75 1123 1227 1155 967 605 282 71 ‘ 
Syracuse 1903 /04-1945/46 43 13 32 146 437 760 1147 1255 1167 972 611 283 76 ( 
NORTH CAROLINA 
Asheville 1902/03-1945 46 44 2 3 19 279 65 800 817 719 558 315 114 15 
Charlotte . 1898 /99-1945 /46 18 0 1 17 148 420 684 700 600 413 198 9 i 
Hatteras 1898 /99-1945 46 48 0 0 | 61 273 500 570 530 391 193 34 I 
Manteo . .1904 05-1928 /29 25 0 0 7 113 358 595 642 594 469 249 75 7 
Raleigh . 1898 /99-1945/46 48 0 1 17 153 415 681 702 615 429 210 16 
Wilmington 1898 /99-1945 /46 48 0 0 5 90 306 520 531 179 320 144 24 l 
NORTH DAKOTA 
Bismarck .... . .1898/99-1945 46 48 21 14 244 995 1057 1520 1704 1479 1181 643 340 109 
Devils Lake . . 1904 05-1945 46 42 42 76 295 687 1186 1676 1906 1615 1313 752 411 145 
Grand Forks .. .1912/13-1940/41 
& 1942/43-1945 /46 33 32 60 274 66: 1160 1681 1895 1608 1298 718 359 123 
Williston 1898 /99-1945 /46 4s 28 61 285 637 1104 1545 1733 1513 1226 671 368 130 
“2 OHIO 
=3 Cincinnati 1898 99-1945/46 is 1 3 53 273 611 960 1008 ROR 66S ‘69 130 16 
—— Cleveland 1898 /99-1945/46 18 7 14 93 354 684 1045 1143 1067 876 553 252 56 f 
xs SED: occcedeusheceade 1898 /99-1945/46 418 2 6 68 314 670 1019 1081 975 749 432 165 25 
«at Dayton ...-1911/12-1942,/43 
cy? & 1945/46 33 2 6 71 309 660 992 1079 939 752 116 163 23 
“4 Sandusky 1898 /99-1945 /46 48 3 8 82 47 695 1067 1155 1066 862 536 232 42 f 
2. Toledo 1898 ‘99-1945 46 aS 5 13 100 370 718 1097 1189 1083 887 933 227 17 f 
od OKLAHOMA 
_ Broken Arrow 1918/19-1930/31 13 0 0 28 169 513 805 881 646 506 212 61 5 
as Oklahoma City 1898 99-1945 /46 48 0 0 22 53 155 792 846 684 457 200 58 } f 
‘ OREGON 
n— Baker 1898 /99-1945/46 48 54 72 259 534 848 1161 1222 984 827 661 418 217 
— Medford .1911/12-1940/41 
. & 1945/46 3 7 10 99 345 632 837 R44 626 556 87 223 74 
C2 Portland . .1898/99-1945/46 18 27 28 106 92 538 725 775 616 533 368 237 108 
— Roseburg . 1898 /99-1945 /46 48 23 26 116 160541 714 30 ©6582 530 386 257 111 
= 
<u PENNSYLVANIA 
, Erie .. ; 1898/99-1945 /46 18 s 17 101 367 692 1049 1159 1105 922 591 2-84 68 f 
— Harrisburg . 1898 /99-1945/46 48 1 6 67 314 637 990 1073 973 757 425 146 23 
| Philadelphia .1898/99-1945 46 18 0 2 36 235 544 884 962 881 685 378 115 17 
Pittsburgh 1898 /99-1945/46 48 3 7 69 322 651 982 1042 964 751 444 166 9 
sue Reading .1912/13-1945 /46 34 1 5 69 01 606 957 1038 929 726 23 144 23 
-<@ Scranton .1900/01-1945/46 16 6 22 117 160 717 1074 1162 1071 862 523 213 51 t 
—_~* 
‘/) RHODE ISLAND 
, “4 Block Island ‘ . .1898 99-1945 /46 48 10 11 79 313 596 919 1030 984 875 618 354 108 
. J Narragansett Pier . 1898 /99-1917/18 20 I 26 121 166 691 1012 1113 1074 916 622 342 113 f 
pen = Providence 1904 (05-1945 /46 42 6 16 101 358 668 1020 1106 1027 847 538 237 60 } 
a 
> SOUTH CAROLINA 
- Charleston 1898 /99-1945/46 48 0 0 I 17 225 128 452 384 239 83 7 0 Nt 
~> Columbia 1898 /99-1945/46 18 0 0 6 95 327 560 568 182 305 126 18 1 is 
Due West 1921 /22-1931/32 11 0 0 i) 142 893 594 651 191 411 158 39 2 RY 
Greenville 1917/18-1945/46 29 0 l 13 127 410 650 684 551 403 179 40 1 
SOUTH DAKOTA 
Huron 1898 99-1945 46 48 10 20 159 502 96: 1409 1572 1353 1039 573 271 70 
Pierre 1898 /99-1940 ‘41 
& 1942 /43-1945/46 47 4 11 136 43 R87 1317 1460 1253 971 16 238 52 
Rapid City 1898 ‘99-1945 /46 48 15 28 192 195 842 1178 1280 61140 981 598 339 109 
TENNESSEE 
Chattanooga 1898 (99-1945 46 48 0 0 13 150 452 691 711 604 412 185 39 1 
Knoxville 1898 99-1915 (46 48 0 0 20 189 198 756 774 666 470 226 56 3 
Memphis 1898 99-1945 /46 18 0 0 14 126 387 670 716 600 386 157 33 1 ’ 
Nashville 1898 /99-1945/46 18 0 0 20 170 169 748 788 675 467 218 55 3 
TEXAS 
Abilene 1898 /99-1945 46 48 0 0 10 96 832 603 619 183 296 110 23 1 
Amarillo . . 1898 /99-1915 46 48 1 2 42 221 548 854 861 719 546 284 107 11 
Austin 1926 /27-1945 46 20 0 0 2 31 227 110 458 315 185 46 5 0 
Brownsville . 1908 /09-1945 /46 38 0 0 0 8 65 176 191 111 65 11 l 0 
Corpus Christi 1898 /99-1945 46 48 0 0 0 1] 102 255 282 204 93 17 1 0 
Dallas . .1913/14-1945 /46 33 0 0 6 70 293 574 600 437 281 91 15 0 
Del Rio .. 1905 /06-1945 46 41 0 0 2 35 203 413 413 262 139 31 3 0 
El Paso .. ..1898 /99-1945 46 48 0 0 6 88 366 615 615 432 291 104 14 1 
Fort Worth 1898 /99.1915 46 18 0 0 5 79 285 553 586 463 270 97 16 1 
Galveston _ 1898 /99-1945 /46 48 0 0 0 14 123 OH) 334 255 130 27 1 0 
Houston .1909/10-1945/46 37 0 0 l 27 160 33 361 247 150 36 2 0 
Palestine 1898 /99-1945 /46 48 0 0 1 67 251 196 512 401 236 80 11 0 
Port Arthur . 1917 18-1945 /46 29 0 0 l 27 177 328 375 254 151 37 2 0 
San Antonio 1898 /99-1945 /46 48 0 0 1 3 171 66 390 287 148 37 ‘ 0 
Taylor 1901 /02-1940/41 10 0 0 2 56 234 162 194 375 214 64 8 0 
UTAH 
Modena .. sdecneeehual 1900 /01-1945/46 46 6 11 156 199 832 1142 1190 944 816 567 338 97 “0 
Salt Lake City avail .....1898/99-1945/46 48 3 5 98 371 712 1033 1093 871 716 446 236 66 w) 
1948 
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RMONT 

wton 1906 07-1945/46 

field 1898 /99-1942, 43 
RGINIA 

Henry 1898 99-1945, 46 
hburg 1898, 99-1945, 46 
1898 99-1945 46 
mond 1898 /99-1945 46 
reville 1902/03-1940 41 
A\SHINGTON 

h Head 1902/03-1945/46 

e 1898 99-1945/46 
ane 1898 /99-1945, 46 
na 1898 99-1945 46 

sh Island 1898 /99-1945, 46 

Walla 1898 99-1945 46 

ma 1909 10-1945 46 
EST VIRGINIA 

: 1898 99-1945 46 
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ISCONSIN 
en Bay 1898 /99-1940/41 
Cro se 1898 99-1945 46 
jison 1904 05-1945 46 

jukee 1898 99-1945 46 

. 1915/16-1940 41 


YOMING 


venne 1898 99-1945 4 
ler 1898 99-1945 46 
wstone Park 1904 05-1940 41 
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By Burgess H. Jennings, Chairman 
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Season 
Feb March Apri May June Tot 
1338 1111 694 199 106 Rill 
1384 1176 754 405 166 RRO4 
682 526 01 86 6 S538 
732 537 287 81 12 1068 
650 483 254 62 5 $364 
722 538 278 72 s $922 
836 677 410 168 iS 10 
597 610 505 428 312 64 
637 995 4136 299 160 isi: 
931 756 190 285 118 6318 
658 612 455 313 171 5039 
627 643 37 454 150 5857 
770 71 54 186 56 191 
837 624 74 19: 60 585 
947 763 ig9 229 8 BOO 
hate Pe 660 369 129 18 1928 
1329 1087 658 41 7931 
1281 990 31 } 7421 
1246 1002 588 66 7405 
1177 959 617 02 7079 
1381 1147 680 Oo 8494 
1064 aH 720 160 t 7536 
197 1006 669 110 824 
52? 1165 R44] Hl { oo 


Sterilization and Human Health 


Department of Mechanical Engineering 


Technological Institute, Northwestern University 


STERILIZATION—One ol Ln 
fields 
dicine 

the combined efforts of tl 
ering and medical 
mething must be done to 
of airborne disease 
to a of working 
more than 500,000 peopl 


IR 
of engineering and 
presents a real challenge 
1e engi 
protessions 
reduce 
t which 
loss the 


o! 
year 


diseases, such as ty 
fever, dysentery, 
n practically eliminated through 
Air con- 


problem 


oid etc., have 


is now the 
engineer's role in this problem 
that of reducing the number of 


pressing 


thogenic organisms in a given 

‘e to such a small amount that 

the chance of cross infection be- 

remote. This objective can 
eached by: 

Air dilution using excessive 


ints of outside air 


¢) By filtering and electrostatic 


re itation 


of bacteria and dust 
the air circulated in a space 
By use of ultraviolet lamps, 
these can be employed with- 
on a recent talk before the Chicago 


f the American Society of Refriger- 
gineers. 


caus dama { 1¢ ccu 

pants I the spa 

4) By use of chemical vapors 

€ all 

Items 1 and 2 have definite physi 
cal d econo * limitations which 
cannot be exceeded 

Item 3: Ultraviolet lamps have 
been approved by the American 
Medical Association and, where the 
problem of human exposure can be 
controlled, are quite effective. The 
most effective bactericidal range is 
the wave length of 2537 Angstroms 


y f lic ’ +1* 
and slightly 


above. Lamps which 
their wave length 
produce 


One 


deteriorate in to 


2200 


; 
\ 


Angstroms 
harmful 


han 
and 
hundred microwatts per square cen- 


7 
i€sS 


ozone may be 


timeter has been adopted as the 
unit of germicidal intensity. How- 
ever, people under continuous ex- 


posure cannot stand more than 0.1 


microwatts per square centimeter 
The lamps must be so placed that 
the radiations are not delivered di- 
rectly against the skin and eyes of 
the people in the space. Such lamps 
have been effective in reducing cross 
hospital wards, bar- 


and have been 


infections in 


racks, schoolrooms 
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employed for reducing molds in high 
humidity refrigerators 

Item 4 
ical vapors for air sterilization goes 


The effective use of chem 


back some seven years, when the 
high efficiency of certain of the 
glycols for killing bacteria in air 


was discovered. Triethylene glycol 
the effective of this 
group. It is a high boiling temper- 
ature liquid (548 F) not readily vol- 
atile, but not much vapor is required 
in a treated space to kill bacteria 
Under normal inside temperatures 
a concentration of 0.004 milligram 
per liter of air is all that is required 
At the 
has no odor, is nontoxic, and cannot 
be observed by people in the treated 
Killing of bacteria under 
such conditions is almost instanta- 


most one 


IS 


this concentration material 


space 


neous 
One of the big difficulties with 
using this chemical has been the 


problem of getting it into the air 
and controlling its concentration, as 
it is not possible to bring it up to 
its boiling temperature because it 
breaks down chemically. Thus, it is 
necessary get the material into 
the air under partial pressures 


to 


















SAM 
LEWIS’ 
PAGE 


Informal comment on 
heating, piping, and air 
conditioning matters is 
given inthis regular fea- 
ture by Samuel R. Lewie. 
consulting mechanical en- 
gineer, ‘member HPAC’s 
board of consulting and 
contributing editors 


How to Purge Excess O | 
From Big COz Compresser 


Readers of this “page” by Mr. Lewis often address questions to hu 


about some of the many problems that arise in connection wit! 














the design, installation, or operation of heating and air conditionin; 


systems. Such a question recently received asked a 


} 


CVCECSS lubricating oil jrom carbon dioxide refrigerating ride hine 


"Tere ARE many carbon dioxide 
refrigerating plants remaining in 
service. While they are not gener- 
ally as efficient, considering power 
output compared to work done, as 
are plants using some other refrig- 
erants, they are successful in many 
specialized services. 

Carbon dioxide is a relatively safe 
refrigerant. It is present in the air 
leaving our lungs and it is the fac- 
tor that controls our rate of res- 
piration. It does not become dan- 
gerous until the concentration be- 
comes very high. CO. is employed 
for direct expansion in  water- 
wetted air cooling systems, as for 
theaters. It is also used for very 
low temperature work. The expan- 
sion coils for air cooling systems 
generally are placed directly in the 
air stream and recirculated water 
is sprayed over the coils, both the 
coil surface and the water being 
arranged to absorb the excess heat 
from the air. 

Carbon dioxide refrigeration was 
extensively used on shipboard, be- 
fore the development of some of 
the newer refrigerants, for con- 
trolling the rate of ripening of 
bananas. These banana boats easily 
were adapted to serve for delivering 
meats and other food products dur- 
ing World War II and so, during the 
war, bananas were hard to get. 

An inquiry has been made by a 
reader of this page concerning an 
approved method of purging excess 
lubricating oil from a large carbon 
dioxide compressor, and a pioneer 
manufacturer of this type of ma- 


chinery has been kind enou 


provide an answer. The cyli! 


of carbon dioxide compresso1 


erating at a condensing pressu 


around 1000-psi, usually ar 
chined out of solid steel billet 


the nature of the refrigerant 


quires that lubrication shall be 
vided where the piston recipr 
back and forth through the 
der 

The oil recommended for a 
CO. compressor has the foll 
characteristics 


American Petroleum 
Institute gravity 


Flash point 350 to 3 
Fire point i 
Viscosity 250 Saybolt @ 1 
Pour point 

NPA color 10 or 


Carbon residue 


A high quality oil, if pr 
filtered, can be reused several | 
since CO, and oil get along to 
without too much trouble 

A small amount of lubricati 
may be carried over with the 
fied refrigerant to the evap 
through the oil trap and foll 
many hours of operation wi 
quire removal. Such remova 
be accomplished by daily p 
down of the low side (‘wil 
liquid outlet valve at the re 
closed) 

The compressor may be opt 
normally with the spray 
pump running to insure th: 
low side coils are well wette 
with the air delivery fan ru 
Thus, the expansion coils W 
come warm. Then the oil a! 
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oul purging 








ss on the low side may be blown 
of oil and debris before re- 
ing the regular cooling rou- 
This operation should be re- 
ted daily unti! the trap outlets 
w very little oil. 
he spray water should be at a 
perature of 50 F or warmer fol- 
ng the pumping down opera- 
This scheme is said to be ac- 
table and allowable, since the 
und carbon dioxide removed are 
re-usable. There are modern 
type oil and scale traps hav- 
relatively large reservoirs that 
yurage separation of the oil from 
refrigerant. 
is stated that such oil as fails 


to be retained at the trap does no 
particular harm unless its quantity 


is excessive 
A suggestion is made that maxi- 
mum coverage by the chilled water 


of the expansion coils is of great 


spection and meticulous correction 
of the water contact with the cold 
surfaces will insure maximum out- 


put from the compressor 


FIRE UNDERWRITERS 
APPROVE ALUMINUM DUCTS 


The National Board of Fire Un- 
derwriters has approved aluminum 
for use in the installation of ducts 

r air conditioning, warm air heat- 
ing, air cooling, and ventilating 
systems, the approval being granted 
n recommendation from the com- 
mittee on air conditioning of the 
National Fire Prevention Associa- 
tion 

The 1948 edition of NBFU pam- 
phiet No. 90 will contain the re- 
vision and will cover installation 
for residences as well as for indus- 
trial buildings. Copies of the stand- 
rds may be obtained from National 
Board of Fire Underwriters, 85 John 
St.. New York 7; 222 W. Adams St 
Chicago 6; or Merchants Exchange 
Bldg, San Francisco 4. They may 
aiso be secured through local fire 
nspection bureaus’ which 

with the NBFU. 


The changes include a _ section 


wh points out that aluminum, 
plated, or zinc coated 
Nardware and fittings, such as nuts, 
dolls. clamps, sheet metal screws, 

vets should be used in the 
al tion and erection of alumi- 


‘admium 


ict work. 
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Agree on Standards 
for Refrigerant Piping 


New American Standard 


Success of a long range pro- 
gram to reach agreement on 
Standards for the pipe flanges 
and fittings used in refrigerating 
equipment has been announced 
by the American Standards As 
sociation, Inc. Sponsored by the 
American Society of Mechanical 
Engineers, the Heating, Piping 
and Air Conditioning Contractors 
National Association, and the 
Manufacturers Standardization 
Society of the Valve and Fittings 
Industry, a committee of nation- 
al organizations, manufacturers 
and users of pipe flanges and 
fittings worked through the pro- 
cedure of the ASA to agree on 
standard dimensions, materials 
and markings 

The new American Standard 
for Cast Iron Flanges and 
Flanged Fittings for Refrigerant 
Piping (Class 300), provides 
standard dimensions for flange 
facings, flange dimensions, drill- 
ing templates, center-to-face di- 
mensions, minimum metal wall 
thicknesses, and marking A 
minimum grade of material is 
also specified 

Through the use of this stand- 
ard, designers and erectors of re- 
frigeration plants will be assured 
that standard flanges and fit- 
tings for piping installations can 
be obtained easily through usual 
trade channels, says the ASA 
Delays resulting from fittings of 
special dimensions will thus be 
eliminated. The refrigerant plant 
operator can reduce his store of 
repair parts to a minimum and 
still be assured that in the event 
of a shutdown for repairs, re- 
placement fittings will be avail- 
able from 
warehouses. This will 
delays and protect 


prevent 


products held in refrigeration 
In the opinion of Lester W 
Benoit, general secretary of ths 


. November 1948 





manufacturers or 


perishable 
food stuffs and other valuable 


Available 


Manufacturers Standardization 
Society of the Valve and Fittings 
Industry and secretary of ASA 
sectional committee B16 on pipe 
flanges and fittings, this stand 
ard is “another example of the 
manner in which American in 
dustry is aware of its respon 
bility to its consumers and it 
constant effort to produce mors 
and better goods for public con 
sumption through standardiza 
tion.” In fact, Mr. Benoit ex 
plains, the producer interests will 
have to spend large sums for 
new equipment to meet the 
standard. For this reason, codi- 
fication authorities and state 
legislatures are being asked not 
to make this standard manda- 
tory until industry has had a 
reasonable time to change over 
its equipment. He explains that 
sensible economy dictates that 
this should not be before the end 
of 1949 

H. N. Hermann, president of 
Harold N. Hermann and Associ- 
ates, Inc., is chairman of a sub- 
group organized by sectional 
committee B16 which prepared 
the standard, and W. P. Kliment 
Crane Co., is secretary of the 


Chairman of 


subgroup the sec- 
tional committee in charge of 
the general program developing 
standards for all types of pipe 
flanges and fittings is Dr 
Emmart LaCrosse, vice president 
and director of engineering of 
the Stone and Webster Engineer- 
ing Corp., representing’ the 
American Society of Mechanical 
Engineers, with Mr. Benoit as 
secretary 

Copies of the American Stand- 
ard on Cast Iron Flanges and 
Flanged Fittings for Refrigerant 
Piping (Class 300), B16.16-1948 
may be obtained from the Ameri- 
can Standards Association, Inc 
70 E. 45th St., New York 17, N. Y 
for 45 cents 
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DO YOU HAVE some- 
thing to say about any of 
the articles published 
this month? An addi- 
tional comment, or per- 
haps a question on some 
point? We follow here 
the custom of engineer- 
ing society meetings in 
allowing a period for dis- 
cussion following presen- 
tation of a paper. You 
are invited to contribute 
your views. Address the 
Editor, Heating, Piping 
& Air Conditioning, 6 N. 
Michigan Ave., Chicago 











How to Analyze the 
Flexibility of Piping 


Vumerous articles on the vartous methods ol 


analyzing the flexibility of piping systems 
have been published in HPAC during the past 


several months. This discussion on the Sep 


tember article supplements these other data 


A rrer READING F. E. Wolosewick’s 
article on methods of making pip- 
ing flexibility analyses in the Sep- 
tember HPAC, I wonder what his 
column analogy accomplishes n 
general, the equations given and the 
opinions expressed seem in agree- 
ment with those of previous articles 
on this subject. The author has 
found it simpler to develop the 
equations from Castigliano’s theo- 
rem of least work rather than from 
the general equations of flexure of 
columns. 

It would seem that the actual 
solution of a problem by the pro- 
posed method involves the same 
steps as those advocated . by 
Spielvogel, Wallstrom and Carlier 
in previous articles of this series 
i.e.. computing the center of grav- 
ity of the configuration and com- 
puting moments of inertia relative 
to the neutral axis. The equivalent 
column analogy structure shown in 
Fig. 2 of Mr. Wolosewick’s article 
may, of course, contribute some- 
what to an understanding of the 
relative resistance of the component 
parts. Then too, the discussion on 
the effect of the restraining mo- 
ments at the anchor points also 
should assist in a better apprecia- 
tion of the meaning of the “fixed 
end” assumption usually used in 
fiexibility computations 


100 Percent Pre-Spring 

of Pipe Sanctioned 

Mr. Wolosewick states that com- 
plete pre-strain of high temperature 
piping is desirable. although appar- 
ently not sanctioned by the code 
authorities. As a matter of fact, 
pre-springing a line 100 percent of 


the expected expansion would 
to be sanctioned by the Cod 
Pressure Piping. The only pi 
that the total amount of expa 


must be provided for in such a 


culation. The allowable str 
the case of power piping wou 
three-quarters of twice the | 
stress value. For other piping 
tems it would be three-quart« 
twice the room temperature 


value, but not to exceed 40 pe: 


of the tensile strength 
Incidentally, the latest re 
mended English practice is re} 
to be pre-springing steam lins 
percent A survey of Ame 


practice, made in 1946, showed t 
two piping fabricators recomm: 


ed cold springing 66-2/3 pr 
while a third fabricator and 
public utility companies ri 
mended 50 percent. One of the 
jor turbine manufacturers ré 


mended between one-half and ! 


eighths of the expansion, while 
other advised use of one-half 
believed a third major turbine 
ufacturer would have recomm«: 
100 percent cold spring, since 
of the large units made by this 
were installed with steam lead 
signed on that basis 

A comparison of the pern 
cold stress and cold modu 
elasticity with the permissib 
stress and hot modulus for 
perature such as 900 F sugges! 
better utilization of chrom 
piping systems (to care for t 
expansion) will result if the 
pre-sprung two-thirds of th 
puted expansion. Furthern 
line supporting a reasonab! 
bending stress would seem to 
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eptible to any disturbing force, 
hence would require less sway 
ing, vibration dampening, etc 
Pipe Pre-Spring 
Requires Care 
ve author’s statements about 
nanence of pre-spring, if once 
blished, are in line with the 
‘lusions of others who have 
lied the problem. Obtaining cold 
ng, however, requires care in 
‘ting closing joints so that only 
ct pulls or small moments are 
uuntered 
preciated that slight inaccuracy in 
a pipe layout or fabricated element 
may easily eliminate the designed 
ld spring. For example, a devia- 
tion of only 1 deg from the designed 
position of a 20 ft run at right 
angles to a main run will offset over 
4 in. of intended cold spring. Ade- 
quate supervision of closing joints, 


Ul 


It is not always ap- 


therefore, is necessary if depend- 
ence is to be placed on pre-spring- 
ing a line.—ARTHUR McCUTCHAN, 
senior research Tube 
Turns, Inc., Louisville 


engineer, 


iF A PROBLEM Or two were solved by 
F. E. Wolosewick, the column anal- 
gy reasoning in his September 
article on piping flexibility would 
be easier to follow. It would be 
helpful to see the author's solutions 
the two problems which have 
been solved by others in this series 
From what appears in the article 
no apparent improvement over the 
elastic-center or the moment-area 
methods is found 
To be of general and practical 
interest, the author should explain 
more clearly his various steps of 
reasoning and should define more 
‘arefully the various factors which 
ippear in equations. I believe that 
even with considerable study, no 
but the most expert could use 
material contained to actually 
solve a problem 
In Fig. la, the physical signifi- 
‘ance of Z, and y, is not clear and 
the text does not include sufficient 
descriptive elaboration. In Fig. lc 
iter limit of 4r is not indi- 
ated and also in Fig. 1 4r and 4y 
ignily expansion increments. In 
ysical structure sketch of Fig 
terms denote finite dis- 
Le.. lengths of elements 


ral than increases or decreases 
th. Moreover, in the equiva- 


‘ 


‘ent column analogy structure of 
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Fig. 2 these same terms are used to 
designate couples. The text material 
on page 80, following Equation 17 
indicates that these terms repre- 
sent expansions.—RENO C. KING 
Ebasco Services, New York City 


REPLY BY THE AUTHOR 
TO ABOVE COMMENTS 


A FTER READING Mr. McCutchan’s 
interesting comments, I would like 
to explain certain ideas which I 
hope will clarify my article on pip- 
ing flexibility 

I had a threefold purpose in pre- 
senting this article. The first pur- 
pose was to summarize briefly the 
entire field of piping analysis, to 
show that the various methods now 
in use originated from the basic 
theorem of work, and to explain 
briefly the technique involved in 
each method 

The second purpose was to intro- 
duce the modern concept of struc 
tural engineering, namely that of 
column analogy, and to show theo- 
application to the 
analysis of piping systems. Simul- 
taneously, I incorporated the idea 
of moment distribution and indi- 
cated that both methods, when 
combined, offer possibilities for 
solving piping systems 

The third purpose of the articl 
was to stress the importance of 


retically its 


complete pre-strain of piping sys- 
tems and to indicate the practical 
benefits which may be derived from 
such practice 

I have been using both methods 
in the analysis of piping systems 
for a considerable period of time 
and have found the column analogy 
concept so useful that I wished to 


call the existence of this tool to the 
attention of others 

Mr. King is somewhat correct in 
his criticism, that no one but the 
most expert could use the material] 
contained to solve a problem. It 
was not my original intention to 
present, in this paper, a completely 
workable tool of analysis. My main 
purpose was to establish theoreti- 
cally the analcgy and to show the 
relationship between flexural stress 
in a beam and the direct forces in 
a piping system. I also stated 
without offering proof, that the 
same ideas may be applied in the 
analysis of piping systems in space 

Strictly speaking, the only formal 
solution of the piping system is the 
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“OPEN FOR DISCUSSION” 


rhis, of course, is 





algebraic one 
of reach of most engineering office 
since it requires the use of calculat 
ing machines and a definite tabular 
routine for setting up the necessary 
equations. In view of the reluctance 
expressed by many chief engineer 
and chief draftsmen to the use ol 
calculating machines, one would 
hesitate to adopt an algebraic 
tem 
Moment 
methods are, strictly speaking, anal 


area and neutral poi 


ogies which are exceedingly usefu 
in performing certain cClasst 

mathematical computations The 
introduction of the column analog! 
simply adds another analogy to the 
solution of piping systems. A full 
explanation of the application of 
this newer analogy to the solutio1 
of piping systems would require an 


additional article 


Complete Pre-Strain Is 

Safest Procedure 

I have been using complete pre 
strain of piping systems over a 
number of years and am convinced 
that this is the only safe and co! 
rect procedure for the majority 
piping layouts. To achieve that en 
close shop and field supervision 
essential. In important lines it 
also advisable to provide closin 
pieces which should be fabricated 
in the field to match the balance ol! 
Careful planning and 


design details being 


piping 
sistence yn 
carried out will produce good 
stallations 


In the various process industries 


it is quite common to use a suctio! 
line equal to or even larger than 


the barrel of a centrifugal pump 
As long as the line is not subject 
to heat, no problems will arise. A 
soon as such lines carry vapors and 
liquids at higher temperatures, ex 
pansion forces will be developed 
which, at times, will damage tl 
Inasmuch as the pump i 
operating at high velocities, any ex 
ernal force tending to distort it 
may induce dangerous vibrations 


f } 


When such equipment is not fun 


, 


tioning properly, the responsibility 
is generally placed on the supplier 
for not having designed a rigid piec« 
of equipment. Actually the trouble 
is often due to the piping being to 
rigid. In 


instances such as thi 
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pre-springing the lines completely 
would eliminate stresses on the 
pump. 

I agree with Mr. McCutchan's ob- 
servations that the presence of 
bending moments in the pipe makes 
the line less subject to vibrations, 
and therefore more rigid. There are, 
however, several factors which 
should be analyzed first. Can the 
reactions be safely resisted by the 
equipment? What should be the 
stress in the pipe? Will the bolting 
at the flanges be overstressed, and 
will the control equipment in the 
line, if any, be dangerously 
strained? Or if there are any weld- 
ing ells, will the stress on them be 
excessive? 

If the piping in question were 
attached to pumps, turbines, and 
control equipment, I would, without 
any hesitation, completely eliminate 
bending moments from the piping 
system and would provide such vi- 
bration eliminators as are necessary. 
If the piping were attached to two 
vessels, I would induce only those 
moments within the system that 
would keep the stresses at least 30 
percent under the elastic limit for 
the operating temperature, if such 
a limit exists. At elevated tempera- 
tures, say 900 to 1000 F, the value 
of the elastic limit is somewhat 
doubtful. In such instances, com- 
plete pre-strain would be far more 
desirable than utilization of ficti- 
tious stresses and letting the flow of 
metal at overstressed spots cause 
an equalization of stress. 


Why Depend 


on Plastic Flow? 





I am not very sympathetic to- 
ward the present tendencies of 
using creep values for flexural eval- 
uation of piping systems. At our 
present state of knowledge, piping 
systems are analyzed as elastic, and 
to expect them to behave in a simi- 
lar manner plastically is incon- 
sistent with the original theses. Nor 
do I recommend the utilization of 
plastic flow to equalize stresses at 
dangerous points. It is compara- 
tively simple to eliminate such 
stresses completely or to minimize 
them to the point where they will 
be of no consequence. It seems to 
me that complete pre-strain is 
more economical, produces better 
piping systems, and increases the 


98 


useful life of the piping system. 

With regard to Mr. King’s com- 
ments, the values xz, and y, are co- 
ordinates to any point on the bend, 
taken with respect to point A. This 
is clearly stated in Equation 3. 
Later on, the subscripts are dropped, 
as mentioned in the article. 

Regarding the quantity 47, as 
used in Fig. lc, this quantity repre- 
sents finite displacements in the X 
direction. If limitations were im- 
posed on the expansion in the X 
direction, a line would be added 
showing the limit of movement. 

Some doubt perhaps may exist in 
the minds of readers by the manner 
in which displacements were indi- 
cated in Fig. 2. The displacements 
Ar and Ay, as used in the figure, 
denote displacements between two 
fixed points. These increments do 
not indicate lengths of line, but only 
changes in lengths at any given 
temperature range. 

The terms M,. and M,, are simply 
mathematical analogies in which 
the physical displacements are vis- 
ualized mathematically as rotations 
on the elastic structure. This is one 
of the salient points of column 
analogy.—F. E. WoLOSsEwICckK, design 
engineer, Sargent & Lundy, engi- 
neers, Chicago. 


SIZING PIPING FOR 
HOT WATER JOBS 


Ix REPLY to the comments of 
Lawrence J. Smith in the October 
HPAC on my article in the Sep- 
tember issue, the simplified pipe 
sizing tables given in the article 
were based first of all on the pre- 
mise that a designer is limited to 
the use of standardized pipe sizes, 
either steel or other, and also, on 
the smaller heating jobs, to about 
one-holf dozen standard cataloged 
circulating pumps each direct con- 
nected to motors of fixed horse- 
power and speed characteristics. 
The first step necessary in de- 
signing a forced circulation hot wa- 
ter heating system, after selecting 
the desired operating water temper- 
ature, is to determine the amount of 
radiation needed for the particular 
job. With this factor in hand, the 
designer must next calculate the 
gallons per minute to satisfy the 
load at this temperature. He must 
then compromise these requirements 
with commercial standardized pipe, 
circulators, and other accessories 
available to him on the market. 





How well he does this compr: ix. 
ing will measure the operating «- 
ciency of the final installation 4, 
may decide to change the ope: 
water temperature and thus t} 
quired gpm and meet a smalle 
size with an increased ope: 
head; or he may step up to th: 
larger pipe size, which will m 
different gpm and operating 
perature, and lower operating 
in each case with a fixed sta 
radiation load. 

With the use of the sim; 
sizing tables as given in my a 
he is enabled to make these 
promises at a glance after he ha 
calculated his required radistio; 
load. This seems to me a practica! 
a quicker, and just as accu 
method of sizing the comp 
parts of a forced hot water heating 
job as any heretofore presented 
GeorGE D. BEALS, heating contractor 
Providence. 


SCALE FORMATION ON 
EVAPORATIVE CONDENSERS 


Tue “ARM CHAIR analysis” of th 
problem of scale formation on evap- 
orative condenser coils by 0 
Germany, published on page 109 
the October HPAC, is particular) 
interesting because he has viewed 
the subject with an open mind 
Generally speaking, his facts ar 
correct; however, I would like 
carry his deductions a little bit far- 
ther in the light of both theory and 
experience. 

When we refer to the temperatur 
of superheated gas entering 
evaporative condenser, we must a- 
ways distinguish between the tem- 
perature of the gas and the temper- 
ature of the tube wall, keeping | 
mind that it is the temperature 
the tube which determines evapo- 
ration rate and probably scaling 
It can be shown by well known theo- 
retical calculations and by actua 
test results that, for the conditions 
existing in an evaporative conden: 
er, the heat transfer rate from the 
dry gas to the tube is very mu 
slower than from condensing vap 
to the tube. The result is a ver 
much larger temperature gradien 
in the superheated region betwee! 
the gas and the tube wall so tha 
the actual tube temperature in ' 
region is only very slightly warme 
than in the condensing region. | 
is important, therefore, to keep 
mind that hot gas does not neces 


hic 
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ly mean a hot tube. The facts 
and they are well proven, that 
the evaporative condenser, tube 
peratures in the superheated re- 
are very little hotter than in 
rest of the coil. 

\nother fact that must be kept in 
1d is that the water which drips 
the bottom of the coil is picked 
from the drain pan by the pump 
recirculated directly to the 
ays located over the top of the 
Thus, the temperature of 
water sprayed over the top 
yf the coil is the same as the water 
in the pan. There is a very small 
amount of cooling of the water from 
the time that it drips from the bot- 
tom of the coil until it reaches the 
pan. Thus, the water sprayed over 
the top of the coil is only slightly 
ooler than the water that leaves 

the bottom of the coil 


Why Seale 

Is Formed 

As the spray water passes through 
the coil, it is subjected to heating 
from the temperature of the coil 
and to cooling by evaporation to the 
air which is being passed over the 
coil. The result is that the water 
first warms up because the air is 
fairly well saturated near the top 
of the coil. But as the water ap- 
proaches the bottom of the coil it 
comes in contact with fairly dry air 
and its temperature is lowered 
Thus, the water temperature enters 
and leaves the coil at substantially 
the same temperature but reaches 
a maximum temperature some place 
in the middle of the coil. 

Each time water circulates over 
the coil, a small amount is evapo- 
rated with the result that there is a 
small but definite increase in min- 
eral concentration. Now keep in 


posited, a balanced condition ex- 
ists. The balance exists between the 
ability of the water to hold the min- 
erals in solution and the tendency 
ior minerals to deposit on the warm 
tube surface. Thus, a slight in- 
‘rease in mineral! concentration as 
the water passes from the top of 
the coil to the bottom of the coil 
can account for the more rapid de- 
posit of scale on the bottom tubes. 
With continued operation, the con- 
centration of minerals in the water 
will increase unless a portion of the 
water is drained off and replaced by 
‘Tes water. 

There is ample evidence that in- 
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complete wetting of tubes causes 
rapid deposit of scale. If a tube be- 
comes alternately wetted and dried, 
each cycle leaves a permanent scale 
deposit. If insufficient 
sprayed over a coil, there is always 
the possibility of partially wetted 
areas existing on the tubes and this 
is especially true on the bottom 
tubes. It should also be noted that 
evaporation takes place much faster 
on the bottom tubes due to the fact 
that the air has not yet become 
saturated. With this faster evapo- 
ration rate, any failure at complete 
wetting of the tube will result in 
dry spots and resulting scale for- 
mation. 


water 1S 


The Answer to 

the Problem 

The answer to this problem is 
obvious and is borne out by much 
field experience. Use plenty of spray 
water so that the rate ol concen- 
tration is kept to a minimum and 
the tube bundle is completely wetted 
from top to bottom. Two gpm of 
Spray water per ton of capacity is 
the desirable minimum. Provide a 
positive bleed arrangement so that 
a definite amount of water is 
drained off in proportion to the 
amount that is evaporated. Small 
tubes or orifices tend to become 
clogged. Adjustable valves are use- 
less because the man in the field 
generally shuts them off completely 

It is erroneous to consider that a 
desuperheating coil can reduce 





Under its streamlined shell, Amer- 
ica’s first noncondensing steam tur- 
bine electric locomotive has a maze 
of piping for the many services 
needed to operate the giant passen- 
ger engine, including water, steam, 
steam condensate, air, sand, and 
others. Most of the pipe in the revo- 
lutionary locomotive is wrought 
iron. It is one of three built by 
the Baldwin Locomotive Works for 
high speed, deluxe passenger service 
on the Chesapeake and Ohio. Capa- 


The noncondensing 
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MAZE OF PIPING SERVES LOCOMOTIVE 


scaling either by reducing the gas 
temperature or by reducing the 
overall load on the condenser. The 
effect of superheat temperature on 
scale formation is discussed above 
The use of a desuperheating coil 
does not reduce the load on the 
condenser because the rating of the 
condenser is invariably increased in 
proportion to the amount of heat 
removed in the desuperheating coil 
thus leaving the loading on the 
tube bundle exactly the 
whether the desuperheating coil i 
furnished or not. The way to reducs 
loading on the tube bundle is to 
provide ample tube surface and ai! 


same 


quantity along with plenty of spray 
water 

Let me repeat that extensive field 
experience and reliable data indi- 
cate conclusively that desuperheat- 
ing coils will not reduce scale for- 
mation. Scale formation can be held 
to a minimum by using an ample 
quantity of spray water along wit! 
a positive water bleed arrangement 
and selecting a condenser with 
ample tube surface and air quan- 
tity to maintain reasonably low 
condensing temperatures Under 
certain conditions, chemical treat- 
ment of the water may also be de- 
sirable.—D. D. WILE, chief enginee! 
Refrigeration Engineering, Inc., Los 


Angeles 





ble of speeds up to 100 mph, it is 
powered by a 6000 hp steam turbins 
connected to generators that pr 
duce electricity to drive the tract 
motors 

The coal hopper is housed in the 
nose in front of the operator's com- 
partment and a mechanical stoke! 
feeds the firebox. The boiler is 
the center section and the turbins 
and generators are in the rear. The 
water-carrying tender blends with 
the streamlined passenger cars 


steam turbine electric 


locomotive is capable of a 100 mph speed 
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QUESTION 


OF THE 
MONTH 


YOU ARE invited to sub- 
mit a heating, piping, or 
air conditioning question 
for publication here. You 
are also invited to submit 
answers to previously- 
published questions from 
others. Those published 
are paid for at regular 
rates. Address the Editor, 
Heating, Piping & Air 
Conditioning, 6 N. Mich- 
igan Ave., Chicago 2, Ill. 
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Readers Present Ideas on Air 


Conditioning to Protect Recorc; 


Faced with the problem of air conditioning a few rooms 


containing valuable old records in order to prolong their 


life, “J.R.B.” asked, in a question published in September, 


about the proper temperature and humidity, introduc- 


tion of outside air, and how to make the air slightly 


alkaline. He said an air washer would probably be used 


for close humidity control. 


Several readers have sub- 


mitted answers to or comments on this interesting question 


I READ with interest the question of 


the month submitted by “J.R.B.”’ 


regarding the proper air condition- 
ing to prolong the life of records, 
since I recently had the same prob- 
lem. 

Paper is affected by (1) the harm- 
ful substances left in the paper 
after manufacture, and (2) the con- 
ditions under which the paper is 
stored and how and where it is used. 
Needless to say, nothing can be done 
by “J.R.B.” about the first, so we 
will concern ourselves with the sec- 
ond. 

Paper is affected by light, temper- 
ature, humidity, dusts, and acid pol- 
lution which may be in air 

Daylight should be excluded from 
the record room either by elimina- 
tion of windows or by the use of 
special glass. Illumination should 
be kept to a minimum and turned 
on only when required. 

Air temperatures between 65 and 
75 F have been found to be satis- 
factory for both the preservation of 
paper and the comfort of the people 
required to work with records 

Where relative humidity is below 
30 percent, paper becomes brittle 
and if above 75 percent, the growth 
of mold is encouraged. Therefore, 
a relative humidity of between 40 

and 50 percent is recommended. 

Dust acts as an abrasive on the 
paper and bindings of records as 
well as forming nuclei for the con- 
densation of acidic moisture. There- 
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fore, as much dust as pi 
should be eliminated. Electro 
filters would be ideal, since the 
move more of the finer dust 
ticles. 

Sulphur dioxide in the air 
an acid and reacts with the | 
and tends to burn it. It is bel 
that the use of a mildly alk 
solution in humidifying and 
washing equipment will neut: 
the effects of the sulphur diox 

It is most important that the 
perature and humidity be 
tained at a constant level 
times and the removal of the 
ords from storage be kept 
minimum, since change in te! 
ature and humidity causes 
pansion and contraction 
paper which shortens the 
the records. 

In summary, the ideal 
should have no outside light s 
with a minimum of artificial 

The air circulated in the 
should be controlled as to ten 
ture and humidity and all p 
dust should be removed. A 
sible care should be taken t 
nate acidic properties of the 

For further reference, I 
the U. S. Bureau of Standard 
cellaneous publication No 
Survey of Storage Conditi 
Libraries Relative to the Pre 
tion of Records, and the U B 
reau of Mines bulletin No. 27° 
K.E.R. 





HOW THE PROBLEM WAS 
wcT AT LARGE UNIVERSITY 


ave the following suggestion in 

y to the question of “J.R.B.” in 

September HPAC. 

‘he Clements library at the Uni- 
ity of Michigan contains only 
oric books and records, the 
er share of which date back to 

e American revolution. I presume 

the problem of preservation there 

is much the same as the one con- 

fronting “J.R.B.” 

Satisfactory preservation has been 
obtained in this library by insuring 
that the relative humidity may 
never go below 45 percent. This 
condition is maintained with an air 
washer having one bank of sprays 
downstream. To insure that the 
building is under pressure, all the 
air to be humidified is drawn in 
from the outside. It is heated and 
filtered before passing through the 
sprays. 

No attempt is made to reduce the 
humidity when it goes above 45 
percent. The summer humidities do 
not stay high enough in this area 
to cause mildew, so the fans need 
only be run for ventilation in sum- 
mer 

As this library is in a residential 
area, the air from the outside is 
clean and fresh, making any further 
treatment unnecessary. However, 
yne method of treating air that con- 
tains smoke and obnoxious gas 
would be to pass it through an ac- 
tivated carbon filter. This would 
absorb all fumes and deliver the 
air in a neutral condition. 

I hope these comments will be of 
help to “J.R.B.” and possibly to 
other readers of HPAC.—A.B.E. 


ia 


ANNOUNCE WELDING 
AWARD PROGRAM 


The trustees of the James F. Lin- 
coln Arc Welding Foundation have 
announced September 15, 1948, to 
April 1, 1949, as the period for sub- 
mitting entries in its annual engi- 
neering undergraduate award and 
scholarship program. The current 
competition is the second in a 10 
year series of programs which offer 
‘0 engineering undergraduates (in- 
cluding agricultural engineers) the 
pportunity to compete in the prep- 
aration of papers on various phases 
t welding for monetary awards as 
well as scholastic and industry rec- 


Ognit 
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Contractor Reader Wants Comment on 
Scheme of Ventilating Club Kitchen 


You are invited to answer the following question from 
“W.O..” a heating and air conditioning contractor. Suitable 
comment on this matter will be published, and paid for at regu- 
lar rates (with additional payment for sketches). Address The 
Editor, Heating, Piping & Air Conditioning, 6 N. Michigan Ave.. 


Chicago 2. 


“The kitchen at a country club 
is 20 by 30 ft with a 10 ft ceiling. 
Its front wall is at an areaway 
below grade with a door and a 
large window. The left side wall 
has a large service entrance lead- 
ing to a hallway which connects 
to the rest of the basement and 
has wide stairs leading to the 
dining room section; the major 
part of it is against earth with 
2 ft above grade adjacent to a 
lawn, and with two small win- 
dows. The rear wall is closed, 
with toilets and storage rooms 
behind it. The right side wall 
adjoins the boiler room and is 
otherwise solid excepting a 4 by 8 
ft door leading thereto which is 
always kept open because from 
the boiler room lead two doors to 
the outside and it is believed that 
the cool air entering through 
these into the kitchen ‘has the 
advantage’ over the heat from 
boiler room. 

“Along this wall are installed 
four gas fired kitchen ranges. 
There is a hood over them which 
connects to a sheet metal duct 
that leads upward through the 
first and second story of the 
wooden frame construction above, 
comprising office, lobby, dining- 
room, and guestrooms. The hood 
was disconnected some years ago 
from the duct and the latter 
closed up as a fire hazard. 

“There is not too much com- 
plaint from the kitchen help in 
general, but the chef who must 
work at the gas ranges is always 
at the ‘boiling point.’ Five differ- 
ent ways of ventilating the kitch- 
en have been proposed so far, 
ranging from the obviously in- 
adequate to the extravagant. All 
have to do with exhausting the 
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air from the range hood and, to 
some degree from the kitchen 
which, at the present, sports a 
12 in. and an 18 in. wall fan 

“I believe that I have added 
Slightly to the genera! suffering 
in the kitchen by installing a new 
10 hp hot water generating boiler 
in the boiler room—which makes 
wonderful hot water for the en- 
tire place, but does throw out 
some other heat. So I have been 
asked what I thought should be 
done and (whether to be different 
or not wanting to share the 
blame by agreeing with one of 
the five proposals, I know not 
I have recommended that the 
following should be done 

“Reconstruct the exhaust duct 
of the stove hood in a fireproof 
manner to the satisfaction of the 
authorities as a gravity vent. 

“Install a large blower for the 
kitchen, but not as an exhaust 
but blowing air from the outside 
into the kitchen, thereby forcing 
heated air and fumes out through 
the openings. This would, of 
course, make closing the service 
door to the stairway leading to 
the diningroom necessary. It has 
Swing doors anyway. 

“What I should like to know is, 
whether ventilating by forcing 
outside air into the kitchen (in- 
stead of just exhausting kitchen 
air) is perhaps a hare-brained 
idea, and if so why? It would 
seem to me that if air was 
brought into the kitchen, there 
would be much better uniform 
ventilating. Also, at the least, 
there would not be drawn any 
fumes from out under the stove 
hood. There would be no exhaust 
ducts collecting grease and the 
job would cost less.”—W. O 








Madison Square Garden Gets New Piping 


A NEW arena floor for Madison 
Square Garden, New York City—the 
third since 1925—was recently laid 
in a record time of four weeks, and 
involves some 13 miles of concealed 
piping for brine. Since the floor 
has to stand up under the rigors of 
circus animals and equipment, prize 
fights and conventions, as well as 
Satisfy the demands of ice hockey 
and ice shows, the piping installa- 
tion has to be able to take extraor- 
dinary weights and vibrations as 
well as temperatures varying from 
10 to 70 F. 

Some 3000 black malleable cou- 
plings 114 in. in size were employed 
to connect, by silver brazing, 20 and 
40 ft lengths of 1'%4 in. standard 
weight, galvanized wrought iron 
pipe. 

The piping, designed to withstand 
hydrostatic tests of 2500 psi, was 
laid over the original base of the 
arena floor, which had been cov- 
ered with two new layers of water- 
proofed tar paper and one of zinc 


sheeting before the piping was put 
down. 

Tests, which were continuous 
throughout the project, began at the 
shop after the 20 and 40 ft lengths 
were joined by brazing. Here, the 
joints were covered with soapy wa- 
ter and 100 psi of air pressure forced 
through the pipe in a “suds” test, 
the appearance of air bubbles in 
the soap indicating any leaks. 

Second test of the new couplings 
came as soon as the first headers of 
pipe were installed and eight 116 
ft lengths put under hydrostatic 
pressure of 100 psi. These water 
tests. were continuous throughout 
the job as header installations were 
completed, thus revealing weak- 
nesses, if any, as the pipe lay ex- 
posed. 

All told, out of about 6000 joints 
made with the fittings, only 181 
leakers were found, and the major- 
ity of these were on the pipes pre- 
fabricated at the shop. According 
to the engineers, these were due 





Courtesy Stanley G. Flagg Co., Inc 


Operator applies silver alloy in completing one of the 6000 brazed joints in the 
70,000 ft of galvanized wrought iron pipe for the Garden’s new arena floor 


102 


Heating, Piping 


chiefly to the eight different 
dlings these pipe lengths wer: 
jected to. As these minor 
showed up they were—with t! 
ception of only a few joint 
paired in short time on the 
the reapplication of heat to th 
and fittings. These few joint 
replaced with new joints 

With the pipe installed on it 
ports, the arena floor was 
ready for the next step of p 
concrete. Some 3% in. of bass 
crete was poured in and arou 
pipe, with wire screen imbed 
this base to form a bond 
terrazzo bed, or scratch, coat 
thick. The pouring of the 
floor was continuous, not ex 
a 4 hr period between the bas 
crete and the 34 in. thick te: 
The pipe, then, rests 1 in 
the finished terrazzo floor. Bs 
the job was considered con 
however, a sealing compound 
applied over all the terrazzo 

The consulting enginee: 
Charles S. Leopold, Philade 
the architect was Lionel Le\ N 
York City; and the piping w 
stalled by Almirall & Co., Ne 
City 


ONE REASON STORES 
NEED AIR CONDITIONING 


That hot weather adverst 
fects department store sales is 
known—as is the fact that ai! 
ditioning not only of stores 
practically all commercial est 
lishments is a real business 
and profit tool. 

The point about hot weat 
proved by such data as thos« 
weekly report of departmé 
apparel store sales issued 
Federal Reserve Bank of N¢ 
The comparisons between a 
August of this year with 
week last year for certal 
were indicated on this repo! K 
being “adversely affected 
of unusually warm weath« 























The remedy—air condi' 
should be quite obvious 
management. 
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Heating A Basementless House With 


Radiant Baseboard 


By R. H. Weigel* and W. S. Harris,** Urbana, Il. 


D var THE past year the Univer- 
sity of Illinois, in cooperation with 
the Institute of Boiler and Radiator 
Manufacturers, investigated the 
performance of a radiant baseboard 
heating system in a basementless 
home. This supplements previous 
work done on radiant baseboard in 
the I= B=R Research Home. 

The object of the tests discussed 
in this paper was to determine the 
perating characteristics of a hot- 
water heating system using type 
RC, cast-iron, radiant baseboards 

a basementless home. These 
‘haracteristics included the tem- 
perature of the floor slab, the 
temperature gradients in the rooms, 
the operating temperatures in the 
hot-water system, fuel consump- 
tion, relative humidity, and cleanli- 
ness of operation 


Description of Equipment 


House: The basementless home, 
shown in Fig. 1, was of prefabri- 


Special Research Assistant, University of 


** Special Research Associate Professor of 
Mechanical Engineering, University of IIli- 
1s. Member of ASHVE 
A Study of Radiant Baseboard Heating in 
he I-B-R Research Home, by Alonzo P 


Kratz i Warren S. Harris. (University of 
Bult Engineering Experiment Station, 
Bulletin 358.) 


Pe mance of Radiant Baseboard in Re- 


en ome, by A. P. Kratz and W. S 
Harri Heating, Piping & Air Conditioning 
y io. 1, Jan 1946. p 138.) 

Rs entation at the 55th Annual Meet- 
ren AMERICAN SocreTy of HEATING AND 


1949 nc Encrneers, Chicago, Ill., January 


SUMMARY—Radiant baseboard 
radiation in a forced hot water 
heating system installed in a 
basementless house has been op- 
erated during the past heating 
season at the University of Illi- 
nois. 

Satisfactory performance in 
regard to floor slab temperature. 
air temperature near floor and 
temperature differential between 
floor and 30-in. level are re- 
ported in this paper. 

With thermostat located 30 in. 
above floor on inside wall of liv- 
ing room, the system responded 
quickly to changes in load, caused 
by rapid changes in outdoor 
temperature. 

Comments are made upon ob- 
served indoor humidity, fuel 
consumption and cleanliness of 
the system. 


cated construction. The walls were 
composed of %g in. fiber wall board 
on the room side, 2 in. by 3 in. wood 
framing members, and %% in. ply- 
wood on the outside. One inch of 
cotton insulation, provided with a 
vapor barrier, was applied to the 
wall board between the framing 
members. The calculated coefficient 
of heat transmission, U, for this 
wall section was 0.16 Btu per (sq 
ft) (hr) (F deg) temperature dif- 
ference. The ceiling was composed 
of % in. plywood, two inches of 
cotton insulation, and 2 in. by 4 
in. joists. The U value was 0.13 
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Btu per (sq ft) (hr) (F deg) tem- 
perature difference. The house was 
erected on a 4-in 
and to minimize the heat losses at 
the edge of the slab, l-in 
board 
stalled around the periphery and 
between the slab and foundation 
A vapor barrier was placed between 
the slab and gravel fill to prevent 
vapor transmission. Calculated heat 
losses through the floor were based 
on a factor of 0.06 Btu per (sq ft) 
(hr) (F deg) and a temperature 
difference from room air to ground 
of 20 F deg 

All windows and doors 
weatherstripped, and storm doors 
used on both outside en- 
trances. The total heat loss, based 
on —10 F outdoor temperature, and 
70 F indoor temperature, was 42,750 
Btu per hr. The total floor area of 
the heated space was 713 sq ft and 
the volume was 5702 cu ft. Table 1 
gives a summary of the calculated 
heat loss, the volume, and the in- 
Stalled radiation in each room in 
the house. A floor plan of the house 
is shown in Fig. 2, and construction 
details of floor and walls are shown 
in Figs. 3 and 4. 

Heating System: A gas conversion 
burner was used in conjunction 
with a wet-base type cast-iron boil- 
er composed of two 6-in. sections 
and one 4-in. section, surrounded 
on top, sides and back with a 1-in 


concrete floor 


water- 


proof insulation was in- 


were 


were 
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thickness of air-cell insulation and 
completely enclosed in an enam- 
elled sheet-metal jacket. All cracks 
between sections were sealed with 
asbestos cement. The net I=B=R 
rating was 55,000 Btu per hr. 

A one-pipe, forced-circulation, 
hot-water system was used with 
type RC, cast-iron, radiant base- 
boards. These units, approximately 
7 in. high, were located in the rooms 
as shown in Fig. 2. Paper-backed 
aluminum foil served as a dust seal 
to prevent the possibility of streak- 
ing the wall. The radiation in the 
living room and kitchen were con- 
nected in series and comprised one 
circuit, the two bedroom radiators 
were connected in series to form a 
second circuit, and the bath a third 
circuit. Furthermore, the piping 
was so arranged that the radiation 
in the bath could also be connected 
in series with the radiation in the 
two bedrooms and thus divide the 
system into only two circuits. The 
system was designed to operate with 
a mean water temperature of 215 F 
at 80 deg indoor-outdoor tempera- 
ture difference, and a 20 deg drop 
through each circuit. 

Three-quarter inch wrought-steel 
pipe was used almost entirely in the 
piping layout. In order that the 
system could be drained, the supply 
and return pipes in the concrete 
slab (see Fig. 2) were pitched 
downward to the sump in the util- 
ity room where drain valves were 
provided. Three-quarter inch air- 
cell insulation was placed around 
the pipe buried in the concrete. The 
insulation permitted sufficient 
movement of the pipe to provide for 





Fig. 1—Basementless home 
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Table 1—Data on Basementless Home and Heating System 
Installed Rad 
Low Height T 
Heated Calculated ry 
of Ra 
Space Heat Loss Radiant “ 
Room Dimensions CuFt BtuperHr Baseboard §& 
Utility Room 8 ft-0 in. x 11 ft-10 in. 755 5928 
Kitchen 9 ft-3 in. x 11 ft-10 in 784 6384 10 
Living Room 11 ft-10 in. x 19 ft-10 in. 1869 13680 26 
Front Bedroom 9 ft-11 in. x 11 ft-10 in 935 7182 15 
Rear Bedroom 8 ft-9 in. x 11 ft-10 in 831 6612 14 
Bath 5 ft-0 in. x 8 ft-1 in. 324 2394 5 
Hall 7 ft-1 in. x 3 ft-7 in. 204 570 
Total 5702 42750 14 
Net I-B-R Boiler Rating 55000 Btu per hour Gas Burning Rate 100 cu ft per 
* Based on a heat emission of 500 Btu per lineal ft at an average water temperature 
» Based on a heat emission of 240 Btu per hour per sq ft at 215 F 
expansion in the system due to tem- the hall entrance, see Fig. 2 
perature changes and also it made high-limit control, which ser\ 
it easier to connect the radiation to prevent overheating of the 
the supply and return piping at the in the boiler, was of the imme: 
time of installation. Each base- type and was located in the 
board assembly was provided with section of the boiler. 
an air vent to eliminate any air When heat was required, the 
that might accumulate in the ra- burner and the circulator 
diation or piping. The amount of started by the thermostat and bot! 
radiation, together with the size continued to operate until stopped 
and amount of pipe and fittings, by the room thermostat. I! 
are given in Table 2. period of operation was of sufficient 
Control System: The control sys- duration to raise the temperat 
tem, shown in Fig. 5, included a of the water in the boiler to 220 |} 
room thermostat, a high-limit con- corresponding to the setting of | 
trol, a magnetic gas valve, a safety high-limit control, the latter y 
pilot, a transformer, and a relay. stop the burner. The circulat 
The room thermostat was of the however, would continue to operat 
heat-anticipating type, and in addi- This system of control was 
tion, contained provision for mak- since domestic hot water wa 
ing three adjustments of the length being provided by the boiler 
of the burner and circulator operat- Testing Apparatus: Whilk 
ing cycle for a given outdoor tem- house was being erected, coppe 
perature. The thermostat was lo- constantan thermocouples wert 
cated 30 in. above the floor on the cated in the living room and kitch p 
U 
east wall of the living room near en floor slabs, as shown in Fi 
hen | *" = Se — ill 
Unurrr Roou ' 
J Barn ~ MSU ATION 
Aircmen Commer ae Rean Beonoom . 
t Bonen © ren 
Daarr <" | _f a an? j 
Ba sepoano 
Hooo —* Masi ~ a 
< ~* f 
Sume Tmt AatOSTAT 4 14 j | W 
' | of 
Living Room 4 ™ “Front Bconcom p eC 
B : Me 
t— a 
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Fig. 2—Floor plan showing location of baseboard ro :iatie" 
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and 4, respectively. It may be noted 
that slab temperatures in the living 
room were measured in a plane per- 
pendicular to the west wall and 
that baseboard radiation extended 
not less than 7 ft-6 in. on either 
side of the plane in which the ther- 
mocouples were located. Therefore, 
the temperatures measured in this 
plane were fairly representative of 
slab temperatures that existed in 
any plane perpendicular to a wall 
at a point where baseboard radia- 
tion was located. 

With one exception, the thermo- 
the kitchen floor slab 
were located in a plane perpendic- 
the north wall and at a 
of 4 ft-10 in. from the 

radiation on the north 
of the living room and 4 ft- 
from the nearest radiation in 
the kitchen. Since the closest ra- 
diant baseboard was 4 ft-9 in. away 

‘om the plane of the thermocouple 
the temperatures meas- 
ired by the thermocouples, shown 
in Fig. 4, were probably representa- 
tive of slab temperatures that would 
Nave been obtained had no 
board radiation been used 

A group of eight thermocouples 
was provided for the measurement 
of air temperatures at various lev- 


‘ouples in 


lar to 
distance 
baseboard 
wall 


3 In 


; 


1i0ca l( mm. 


base- 


“Ss In any room of the house. Four 

or these thermocouples were at- 
tached to a portable standard at 
levels of 3 in., 30 in., and 60 in 
above e floor, and 3 in. below the 
E ceiliy The other four thermo- 
Ouy were similarly attached to 
Heat 
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~ 
le 2—Radiation, Pipe, and Fittings Used in Heating System with Radiation 
Connected in Two Circuits 
Installed 
Radiation Pipe Elbows Tees Unions Specialties 
Low Height 
Type RC 
Baseboard Size, Lengtl Size No Size No. Size, No Unit No 
Radiation in ft in in in 
Lineal ft 
Bedroom 34 a 54.0 a4 10 as l a 2 3,-in. valve " 
‘ '4-union 4 
-Kitchen 6 ay 36.2 a, s a4 2 ze 2 ,-in. valve 
t 44-union i 
Ss y Trunk 7 2.9 $ 34xt5x34 1 , 1 34 relief l 
a4 14.3 a4 2 a4 1 a 2 valve 
Return Trunk l 0.5 ] 1 %4xlx™, 1 l 2 1-in l 
Ixix', 1 circulator 
Pipe Totals Elbow Totals Tee Totals Union Totals 
in 29ft ‘',in 3 3, in 4 ‘sin l 
expansion tank +, in 104.5 ft 3, in 20 34x'x34 in 1 %4 in 7 
6 ft drain from relief lin 0O.5ft 3, in. (union) 8 34x1x34 in l 1 in 2 
vaive 1 in 1 Ixlx', in 1 


a second standard. The lead wires 
to the thermocouples were of suffi- 
cient length to permit locating the 
standards in any room. The use of 
portable standards gave maximum 
flexibility in measuring air temper- 
atures, and when not in use, they 
could easily be stored in the utility 
room. A third group of thermo- 
couples was provided to study per- 
formance of the component parts of 
the heating system, including the 
temperature of the water entering 
and leaving each circuit, and the 
temperature of the water entering 
and leaving the boiler. A chromel- 
alumel thermocouple made of No 
22 B & S gage wire was located at 
the smoke outlet of the boiler 

A central switchboard was located 
in the utility room and all of the 
thermocouple leads were connected 


4 N IN a N 
f 
BASEBOARD RADIATION 
, 
j 
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BOARD INSULATION ~ 
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4 
i 
« “> 
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i 
‘ 
q-® 


WOODEN BASEBOARD 


8” FOUNDATION 


@ THERMOCOUPLE LOCATIONS 


to jacks on this board. Each hot 
junction was provided with an in- 
dividual cold junction which 
maintained at 32 F by means of an 


Was 


ice bath. All cold junctions were 
insulated electrically by wrapping 
with thread and coating with am- 


broid. A portable precision poten- 
tiometer and a 10-point 
potentiometer provided 


recording 
means f 


readings 


= 
| 


either instantaneous 
the of 
continuous printed records of 


emf each thermocouple o1 


the 


emf given by any copper-constantan 


thermocouple. The range of the 10- 
point recording potentiometer, how- 
ever, was from 1 mv to 5 mv 


which did not permit recording of 


the flue gas temperatures 
A recording hygrometer was used 


to make continuous records of the 
air temperature and relative hu- 
midity at the 30-in. level in the 
living room. This instrument was 
checked periodically with an aspi- 
ration type psychrometer. The CO 
content of the flue gases was 


checked periodically with an Orsat 
apparatus Self-starting 
clocks were connected in 
with the and the 
lator motor, and recorded the total 
time of the operation of each unit 
during the test period. A 


electric 
parallel 
valve circu- 


gas 


gas mete! 


was used to measure the quantity 
of gas used 
Test Procedure 
A gas burning rate of approxi- 
mately 100 cfh was maintained 
BASEBOARD RADIA 
9 
< “ 
z: 
ie “ 4° CONCRETE SLAB 
N ae 
. WATERPROOF 
a PAPER 
i 4° GRAVEL FAL 
ASPHALT TILE 


Fig. 3—Thermocouple locations in living room floor slab 
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during burner operating periods 
throughout the entire heating sea- 
son. Burner adjustment was such 
that a CO. content of from 7 to 8.5 
percent was obtained at the smoke 
outlet of the boiler. The natural 
gas used was supplied from the 
Texas-Oklahoma Pipe Line, and had 
a gross heating value of 1000 Btu 
per cu ft. 

Since the house was occupied by 
a family consisting of a man, his 
wife, and one small child, cooking, 
washing and other domestic proc- 
esses were carried on in a normal 
manner. Little attempt was made 
to control door positions between 
rooms. Although the occupants of 
the house generally kept the door 
between the kitchen and utility 
room closed, room air temperatures 
were not taken until the investi- 
gator assured himself that this door 
had been closed a minimum of 30 
min prior to taking observations. 
Windows remained closed at all 
times. Observations of room air 
temperatures at 3 in., 30 in., and 60 
in. above the floor, and 3 in. below 
the ceiling, were made at periodic 
intervals. Approximately every 48 
hours, the operating time of the 
burner and the circulator, the cubic 
feet of gas consumed by the burner, 
and the floor slab temperatures 
were recorded. Periodic checks were 
made of flue gas temperature and 
CO.. A continuous recording was 
made of the outdoor air teapera- 
ture, the temperature of the water 


L/VING ROOM-KITCHEN PARTITION 


at the supply and return connec- 
tions of the boiler and at the sup- 
ply and return of each circuit. The 
relative humidity and air tempera- 
ture at the 30-in. level in the living 
room were also recorded continu- 
ously. 

During the main series of tests 
conducted during the 1947-48 heat- 
ing season, the radiation in the 
bath was connected in series with 
the radiation in the two bedrooms 
to form one circuit of a one-pipe, 
forced-circulation hot-water  sys- 
tem, while the radiation in the liv- 
ing room was connected in series 
with that in the kitchen to form a 
second circuit. A few tests were run, 
during which the radiation in the 
bath was connected to a separate 
circuit, thus permitting the turning 
off of radiation in the bedrooms at 
night. This series was abandoned, 
however, when tests in the I= B=R 
Research Home indicated that no 
fuel savings would result from this 
practice. 

In all tests the thermostat was 
set to maintain an air temperature 
of 72 F at the 30-in. level in the 
living room both day and night. 


Results 


Slab Temperatures: Fig. 6 shows 
the variation in surface tempera- 
tures of the floor slab over a range 
of indoor-outdoor temperature dif- 
ferences. The upper curve shows 
that essentially no difference ex- 
isted between the average surface 
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Fig. 4—Thermocouple locations in kitchen floor slab 
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Fig. 5—Control system 


Thermostat Calls for Heat 1) Ci 
and gas burner start; (2) Circulat 
until thermostat is satisfied; (3) Ga 
runs until thermostat is satisfied 
boiler water temperature reaches s¢« 
high limit control 

Thermostat Satisfied (1) Cireu 
gas burner stop 


temperatures at the approxi 
centers of the living room 
kitchen. Further examination 
this curve shows that average 


face temperatures at the cente: 


the kitchen and the living roon 
mained practically constant at 
F over the range of indoor-outd 
temperature differences from 
40 deg. For indoor-outdoor diff 
ences greater than 40 deg 
average surface temperatur: 
creased approximately 1.0 deg 
each 10 deg increase in indoor 
door temperature difference. Thu 
at the design condition of 80 d 
indoor-outdoor temperature diff 
ence, the average surface tempe! 
ture in the center of the room 
be about 66.5 F. 

The lower curves in Fig. 6 
that slab surface temperatur¢ 
foot from the west wall in thr 
ing room and one foot fro: 
north wall in the kitchen 
markedly different. As a re 
higher water temperatures 
heating system in the colder 
er, the floor surface temp’ 
in the living room increased s 
as the indoor-outdoor temp: 
difference increased. The 
surface temperatures in th: 
room were 70.5 F and 73.0 F 
door-outdoor temperature ale: 
ences of 10 deg and 70 < re 
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spectively. In the kitchen, floor 
temperatures measured one foot 
from the north wall were influenced 
primarily by outdoor and indoor air 
temperatures. Hence, as the indoor- 

door temperature differences in- 
r sed, the surface temperature 
iecreased. Average surface temper- 
tures of 68.8 F and 61.0 F were ob- 


a 


ed one foot from the wall in 
the kitchen at indoor-outdoor tem- 
erature differences of 10 deg and 


p 
70 deg, respectively 

An analysis of the data on the 
study of floor slab temperatures 
shows that the radiant baseboard is 
particularly adapted to maintaining 
comfortable floor temperatures in a 
basementless type of structure. Sur- 
face temperatures in the center of 
the room were always comfortable 
and wherever radiant baseboard 
was installed, temperatures near the 
edge of the slab were slightly higher 
than in the center of the room 
However, where no radiant base- 
board was installed, floor tempera- 
tures near outside walls were con- 
siderably lower; hence, the advan- 
tage of radiant baseboard lies in the 
large amount of outside wall ex- 
posure that a long, low unit of this 
type covers 

Room Air Temperature: In Fig. 7 
the differences between the average 
temperatures of the air in the cen- 
ter of the living room, as measured 
at the 30-in. level, and at 3 in. above 
the floor, and 3 in. below the ceiling, 
are shown plotted against indoor- 
outdoor temperature’ differences 
rhe scattered pattern of the points 
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is attributed in part to the limita- 
tions in obtaining 
tures with the house occupied. In 
order not to inconvenience the oc- 
cupants, the portable standard was 
set up each time a set of tempera- 
ture measurements was to be taken 
The readings were generally ri 
corded for a duration of 30 min 
without regard to burner and circu 
lator operation 

Fig. 7 
mentless house, 
difference from 
creased with indoor-outdoor tem 
perature difference. At 69.5 indoor 
outdoor temperature difference, the 


these tempera- 


and 


that, in the base- 
the 


floor to ceiling in 


shows 


temperature 


coldest weather at which these tem 
peratures were measured, a differ 
ence of only 4.6 deg was observed 
between the average temperature of 
the air 3 in. above the floor and 3 
in. below the ceiling 
this 


For all prac 


tical about he 
Same as that obtained with type RC 
radiant baseboard in the I- B= R 
Research The 

Home had a full basement 


purposes was 


2 " “ee } 
vesearcn 


Home 


Average air temperatures in the 


center of the living room of the 


basementless home, as measured 3 
in. above the floor 
mately 70 to 71 F for all indoor-out 
door temperature 
countered. In the 
30-in. level to floor, 
were only 1.0 to 2.0 de 


were approxi 
differences en 
occupancy zone 
temperature dif- 
ferences 
These results together with 

A Study of Radiant Baseboard Heati I 
the I°-B’R Research Home University of 


Illinois, Engineerir Experiment St 
Bulletin 358, p. 22 
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previously obtained in the I=B=R 
Research Home* indicate that the 
radiant baseboard, if 
stalled, will 
temperatures in 


properly in 
maintain excellent ai! 


homes built with 
basements or in those built on con 
crete slabs in direct contact with 
the ground 

Fig. 8 is a reproduction of a seven 
recorder chart taken 


located adjacent to the 


day from an 


instrument 


thermostat in the living room. Dur- 
ing the course of the seven days 
that this chart was being made 


three different settings of the ther- 
mostat differential were used. The 


hart illustrates clearly that the 
maximum and minimum air tem- 
peratures were affected by the 


the on and off periods of 
the burner and circulator. Long cy 
cles of burner and circulator ope! 
ation, obtained by setting the ad 
justable differential on the thermo 
stat to position C, resulted in cyclic 
air temperature variations between 
on and off period of approximately 
1.5 deg. Intermediate 
ibtained with the position of B set 


—— " 
cycie ieng 


ting, gave a variation of about 1 
deg, and short cycles, obtained with 
he position of A setting, gave prac 


tically no variation in the living 


room air temperature at the 30-in 
level Air 
ceiling were slightly great 
referred to. Fur- 


temperature variations 


those just 


thermore, the temperature varia- 
tions in the living room were more 
pronounced than in the other rooms 


Without the aid of thermometers 


ipants of the house could 


he oce 
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not detect cyclic air temperature 
variations of 1.5 deg. 

Fig. 8 also shows that, aside from 
the variations in air temperature 
discussed in the preceding para- 
graph, the outdoor temperature had 
no effect on the indoor air temper- 
ature at the thermostat level. The 
indoor air temperature remained 
constant even though there was a 
large and sometimes rapid change 
in the outdoor temperature. Thus, 
it is demonstrated that a hot-water 
system using radiant baseboard can 
take care of sudden changes in load 
with little difficulty. 

The air temperatures at the 30-in. 
level in the living room were ap- 
proximately 1.5 to 2.0 deg higher 
than those in all other rooms, ex- 
cept the bath. However, the radia- 
tion requirement for the bath room 
was based on an 85 deg indoor-out- 
door temperature difference instead 
of the 80 deg temperature difference 
used for the other rooms. Air tem- 
peratures in the middle of any room, 
as measured at the 60-in. level, were 
approximately 0.5 deg higher than 
the temperatures measured at the 
30-in. level. 

Humidity: Humidity observations 
were made in the basementless 
home during the 1947-48 heating 
season even though no attempt was 
made to increase the indoor rela- 
tive humidity by means of a humidi- 
fier. Curve A in Fig. 9 shows the 
relative humidity observed at the 
30-in. level in the living room of the 


basementless home; curve C, the 
wre i rom weaclig 7 wee ‘ wee 
orks 2-10-48 “@rr-ke 
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relative humidity which would have 
existed in the house if the absolute 
humidity indoors had been the same 
as that outdoors; and curve B, the 
relative humidity observed in the 
I=B=R Research Home’ with no 
special means of providing humidi- 
fication. Each test point represents 
the average relative humidity for < 
48-hour period. The difference be- 
tween curves A and C can be consid- 
ered as representing the moisture 
added to the indoor air by cooking, 
by washing, by the occupants, by 
evaporation from building mate- 
rials and house furnishings, and by 
evaporation from water normally 
used for general purposes in the 
house, minus that lost to the outside 
air. 

It may be noted that the relative 
humidities observed in the base- 

‘ Performance of a Hot-Water Heating Sys- 


tem in the IB Research Home at the 
University of Illinois. (University of Illinois. 


Engineering Experiment Station, Bulletin 
349, Fig. 27.) 
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Fig. 8—Air temperature at the 30-in. level in the living room 
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, consideration of good building boiler inlet are fairly indicative of temperature of the water in the 
truction. If houses are tightly changes in water temperatures in boiler for any given indoor-outdoo! 
ructed little difficulty is expe- the baseboard radiation. Thus, with temperature difference. It is also 
ed in maintaining an adequate the shorter cycles of burner and cir- representative of the average wate: 
or humidity in winter. culator operation smaller fluctua- temperature in the radiant bass 
iter Temperatures in Boiler and tions occurred in the water temper- board 

Radiant Baseboard: As shown in atures for the radiant baseboard The radiation installed in the 

F 10, position A of the adjustable and hence, smaller variations oc- basementless home was just suffi 

differential on the thermostat gave curred in the indoor air tempera- cient to offset the calculated heat 
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11, curves 1 and 2 show the 
water temperatures obtained at the 
boiler outlet and return connections 
the circulator on 
period, whereas curves 3 and 4 show 
the water temperatures at the out- 
connections at 
beginning of the circulator on pe- 
arithmetical 
curves 1, 2, 3, and 4 is represented 
For all practical pur- 
poses curve 5 represents the average 
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Table 3—Temperature Drop Through 

Boiler and Radiator Circuits with Sys- 

tem Operating Near Design Water 
Temperature 


TWO CIRCUITS 


Avg. Avg. 
Inlet Outlet Temp 
Temp Temp Drop 
Circuit F F F Deg 
Boiler 197.8 210.0 12.2 
Bath-Bedroom 209.5 197.7 +11.8 
Liv. Rm.-Kitchen 209.3 199.5 + 98 

THREE CIRCUITS 

Boiler 196.5 206.5 10.0 
Bath 205.9 202.7 + 3.2 
Liv. Rm.-Kitchen 206.0 194.5 +11.5 


Bedroom 206.0 192.5 +13.5 


temperature, would have been about 
9.5 deg lower than that selected for 
the design of the system. Thus, the 
amount of radiation installed was 
sufficient to carry the load at design 
conditions with only a small reserve 
capacity available. 

Table 3 shows the temperature 
drop through the boiler and radia- 
tor circuits with both a two-circuit 
and a three-circuit flow. In the two- 
circuit system the bath was in- 
cluded in the bedroom circuit, and 
in the three-circuit system the 
bathroom radiation was in a circuit 
by itself. It may be noted that the 
maximum temperature drop that 
occurred in any circuit was 13.5 F 
Since the heating system was de- 
signed on a 20 deg temperature 
drop, it is evident that the flow of 
water in each circuit was more than 
ample to take care of the radiation 
connected to the circuit. 

Fuel Consumption: Fig. 12 shows 
daily burner and circulator operat- 
ing time and fuel consumption for 
operation at three settings of the 
thermostat differential. While 
changes in the thermostat differen- 
tial had a marked effect on the 
length and number of operating 
cycles for any given indoor-outdoor 
temperature difference (Fig. 10), it 
may be observed in Fig. 12 that the 
setting of the thermostat differen- 
tial adjustment had no appreciable 
effect on the total daily operating 
time of the burner or circulator or 
on the daily fuel consumption. 

By extrapolation of the curve for 
burner operating time, shown in 
Fig. 12, a total operating time of 
only 13.5 hours per day would be 
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obtained at an indoor-outdoor tem- 
perature difference of 80 deg, thus 
indicating that the burner and boil- 
er had ample reserve capacity. 

Since the calculated heat losses 
of the Research Home and the base- 
mentless house were in close agree- 
ment, the fuel consumption ob- 
tained in the Research Home, when 
using radiant baseboard, has been 
included in Fig. 12 and, as might 
be expected, the daily fuel consump- 
tion for the two houses was also in 
close agreement at all indoor-out- 
door temperature differences. 


Cleanliness of Operation: The 
basementless home was ready for 
occupancy in May 1947, and when 
heat was applied, all the walls were 
freshly painted and all the curtains 
and draperies were clean and new. 
After operating through a complete 
heating season of approximately 
nine months, faint dirt patterns 
were observed on some of the walls 
above the radiant baseboard. Cur- 
tains and draperies that hung over 
the radiant baseboard, however, 
were as clean as similar curtains 
and draperies under which no radi- 
ant baseboard was located. 

Dirt patterns are the result of 
dust being carried close to the walls 
by convection currents and being 
deposited by thermal precipitation. 
Experience in the I=>B=R Research 
Home and elsewhere, has indicated 
that dirt patterns may be eliminat- 
ed by reducing the design water 
temperature in the radiant base- 
board to 200 F or lower. This de- 
creases the convection currents set 
up by the radiant baseboard and, 
hence, reduces the magnitude of the 
temperature gradient near the wall. 


Summary and Conclusions 


A summary of the test results of 
this investigation and the conclu- 
sions that may be drawn are as fol- 
lows: 


1. The radiant baseboard is particu- 
larly adapted to maintaining comforta- 
ble floor slab temperatures in a base- 
mentless structure, as long, low units 
of this type cover a large percentage of 
outside exposure. 


2. Average air temperatures, as meas- 
ured three inches above the floor, were 


approximately 70 to 71 F for all in oor. 
outdoor temperature difference. ey. 
countered when the temperature _ ; 
30-in. level was 72 F. 

3. Temperature differences be: vec: 
the occupancy zone, as measured 
and 30 in. above the floor, wer: 
of the magnitude of a degree and 
to two degrees. 

4. The hot-water heating system 
radiant baseboard responded quick|y ; 
sudden changes in load, thus maintaining 
constant room air temperature eye; 
while the outdoor temperature wa 
changing rapidly. 

5. The problem of maintaining ade- 
quate indoor humidities for comfort j 
winter cannot be separated from con- 
sideration of good building construc. 
tion. At 10 F outdoor temperature » 
percent relative humidity was obtained 
in the basementless home. 

6. Fuel consumption was not affect 
by setting of the adjustable differenti 
on the thermostat; however, water tem- 
peratures in the radiant baseboards, and 
consequent fluctuations in room air tem- 
peratures, were affected. The longe: 
lengths of the on and off periods of th: 
burner and circulator resulted in great- 
er fluctuations of room air temperatures 

7. Faint dirt patterns were observe 
on some of the walls above the radian 
baseboard after nine months of opera- 
tion. Dirt patterns of this type can lx 
eliminated by limiting the water tem- 
perature to a maximum of 200 F 
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SUMMAR Y—Four different 
types of residential chimneys 
were tested for performance un- 
der laboratory conditions. Some 
tests were run with simulated 
wind over the chimney top. 
Chimney performance varied 
only slightly with the differences 
in construction tested. Wind 
effects were large under some 
conditions, and were only par- 
tia ly counteracted by the chim- 
ney ventilator tested. 

Recirculation of gases in the 
chimney and its effect on per- 
formance, are discussed. A meth- 
od for caleulation of available 
draft for a small residential chim- 
ney is given. 


Fig. 1—Heater measurement, inasmuch as the large 
£ 

apparatus and number of variables affecting the 
flue pipe at 

Chimney No. 1 operation of a chimney make pre- 
before insulation cise chimney analysis not only ex- 
was applied to tremely difficult but also limited in 


heater and pipe 
its application 


Tests were conducted on four dif- 





ferent types of chimneys to obtain 


C HIMNEY action is an important The information which is avail- their operational characteristics 
factor in the overall performance able in the literature includes a Two of the chimneys were common 
of residential heating equipment, large number of opinions and cal- brick, one was constructed of light- 
whether the heater depends upon culations of theoretical chimney weight materials, and one was an 
the chimney draft to supply the air characteristics; experimental data experimental double-walled chim- 
for combustion, or only to move the on industrial chimneys; and also a ney designed to overcome the effects 
products through the unit and then recent extensive laboratory study of ft wind. 
to exhaust them into the atmos- domestic chimneys made by Dill It was found that chimney effi- 
phere. In the low-cost house partic- Achenbach, and Duck'!. However ciency varied only slightly with the 
ularly, because of the small size of these data are of limited value be- various chimneys tested, and was 
the chimney, the chimney may be cause of the large number of vari- not greatly affected by the materials 
the deciding factor in the success or ables involved and because of the or type of construction. The cross- 
failure of the equipment which i. many questions regarding the op- sectional area did have some effect 
serves. For this reason, it is im- erational characteristics of the res- on the efficiency, but only insofar 
portant to establish reliable infor- idential chimney which still remain as it affected the friction and the 
mation on the performance of resi- unanswered. The object of this pa- recirculation losses 
» dential chimneys. per is to seek an answer to some of Recirculation of the flue gases 
: Eee ee these questions, inasmuch as they a ne pg oA oo 
‘ beer nducted at Battelle, for Bituminous are of practical importance and — Diasage os xi eee ew 
a Ry on RL Bee Be they affect experimental techniques ee = tne cooling and the aed 
gy. [EE Research Engineer, Battelle Memoriai r- in chimney design en tle ye. eatpaegpneal 
Memb nr ace me Memorial Institute Summary and Conclusions increased 
o } F, ae py emf The quickest and most reliable When the flow of gases was in- 
- BS Mex of the American Society of HEATING means for obtaining information on creased beyond approximately 200 Ib 
January 1949 ENOTBERS, Chicago, Ill, = Ghimney is through experimental per hr, to simulate chimney opera- 
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tion with stoker equipment, the 
draft and efficiency were found to 
decrease, the rate of decrease de- 
pending upon the inlet temperature. 
This effect was expected, since fric- 
tion losses increase as the square of 
the rate of flow. 

Tests were conducted under sim- 
ulated wind conditions on the ex- 
perimental double-walled chimney, 
and also on a commercial chimney 
top. Wind was found to have unde- 
sirable effects on both the double- 
walled chimney and the chimney 
ventilator. It is recognized that 
wind may have a deleterious effect 
on the operation of a short chimney 
because of the low available draft 
often provided by this type of chim- 
ney. 

A method is described whereby the 
available chimney draft for the 
small residential chimney can eas- 
ily be calculated within an accur- 
acy of + 10 percent. 


Variables Affecting 

Chimney Performance 

The large number of variables in- 
volved in the operational character- 
istics of a chimney makes an accur- 
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ate, analytical approach to the 
problem of chimney design almost 
impossible. The most important 
variables are the chimney-flue inlet 
temperature, and the rate of gas 
flow. These factors include the 
effect of velocity on friction loss, 
and the effect on average chimney 
temperature. Other variables that 
must be considered, because at times 
they play an important part in 
chimney operation, are: height, ele- 
vation, cross-seciional area and 
Shape, type of interior surface, con- 
ductivity of wall, leakage, outdoor 
temperature and humidity, specific 
heat and mass of chimney, tightness 
of house, wind velocity and direc- 
tion, adjacent structures, and design 
of chimney top. 

Two factors which do not affect 
performance but which must be 
carefully considered are cost and 
fireproofness. 

The type of fuel burned in the 
appliance has not been mentioned 
as being an important variable be- 
cause the amount of flue gas emit- 
ted per Btu liberated does not vary 
enough between various fuels to be 
of significance. Table 1 shows the 
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Table 1—Net Available Heat f 


Various Fuels 


Net available 


Fuel Btu per Ib of fi 
Pittsburgh bituminous 1170 
Oil 1280 
Natural gas 1300 

*These figures are based on 0 perc: 


cess air with all fuels* 


net available heat, Btu per | 
of flue gas emitted, for three 
mon fuels. 

In practice, however, the ty; 
fuel is of consequence relati\ 
soot formation, because soot ad: 
its reduce the size of the flue 
and consequently increase the 
tion of the flue. 


Construction and Safety 
Chimneys other than the conven- 
tional brick type include those mac: 
of lightweight, less expensive mat 
rials, such as asbestos cement 
enamelled steel insulated with rock 
wool, enamelled tile, or other fire- 
proof materials. The brick chimney 
has the advantage of being recom- 
mended, in the Building Code 
the National Board of Fire Under- 
writers, for oil, gas, or coal-fired 
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evuipment, whereas few of the 
1tweight chimneys at the present 
e have been approved for all 
ee types of fuel. 


Definition of Draft 


Draft is here defined as a negative 
differential pressure; thus, it is the 
absolute pressure at the thimble, 
less the absolute atmospheric pres- 
sure. The opposite of draft will be 
called positive pressure and will be 
defined as a positive differential 
pressure. 


Test Equipment 

Tests were conducted on four 
small residential chimneys each 13 
ft high above the thimble and 17 ft 
above the floor, and constructed as 
follows: 


Chimney No. 1 (see Fig. 1). 8 x 8 
in. clay flue lining (654 x 65,4 in. inside) 
surrounded by 4 in. thickness of com- 
mon brick laid in cement mortar. Space 
(approximately 4% in.) between lining 
and brick filled with cement mortar. 

Chimney No. 2 (see Fig. 1). Same as 
No. 1, except that flue lining sections 
were not cemented together and the 
space between lining and brick was not 
filled. 

Chimney No. 3 was of vitreous- 
enamelled flue pipe, 7 in. inside diame- 
ter or a cross-sectional area of 38.48 sq 
in., insulated with an expanded mineral 
material and enclosed in an outer steel 
casing 11 in. in diameter. This light- 
weight chimney was instrumented in 
much the same manner as Chimney No. 
2, since only comparison tests were to 
be conducted. 

Chimney No. 4. A 4 in. ID steel flue 
surrounded by 2 in. glass wool insula- 
tion enclosed in an 8 in. diameter re- 
tainer shell and enclosed in a 4-in.-thick 
brick chimney 9% x 9% in. (inside). 
The space between the retainer shell 
and the inside of the brick enclosure 
was used as an air supply duct through 
w hich air for combustion was drawn 
from the top of the chimney and deliv- 
ered by the fan to the fuel-gas-heated 
stove (see Fig. 2) 

The first chimney was a conven- 
onal brick type constructed ac- 
cording to recommendations of the 
Building Code*. A second chimney 
t identical size was built for com- 
parative purposes, in order to check 
t differences of opinion among 
nealing engineers regarding the de- 
lity of air or mortar surround- 
he liner. In this chimney the 
incr was dropped into place and 
t ints were left unsealed; this 
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Fig. 3—Chimney ventilator 


is common practice, though not in 
accord with the Underwriters’ code. 

Fig. 1 shows the two brick chim- 
neys tested, also the combustion 
chamber (before insulation was ap- 
plied) used to supply hot gas to the 
chimneys and the auxiliary equip- 
ment used in the tests. Both chim- 
neys were constructed by a local 
bricklayer, who had considerable ex- 
perience constructing residential 
chimneys. Chimney No. 1 was com- 
pletely supplied with instruments to 
permit determination of flue-gas 
temperature at nine levels, surface 
temperatures inside and outside at 
these levels, and interior brick tem- 
perature at four points. The mini- 
mum of instrumentation was in- 
stalled on Chimney No. 2, as it was 
to be used simply for comparison 
with the code chimney, to determine 
the effect of air space. 


Wind Effect 


Although no mention has yet been 
made of wind effect, it is a very im- 
portant factor in the operation of 
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a chimney. To combat this effect, 
P. C. Vyff, formerly associated with 
the project, proposed that the air 
for combustion be drawn from ap- 
proximately the same point as that 
at which the flue gases were ex- 
hausted into the atmosphere. Theo- 
retically, the wind should then have 
no effect on the chimney draft, be- 
cause a gust of wind should pres- 
surize equally both the combustion- 
air inlet and the flue-gas outlet; 
and then although the absolute 
pressures increased, the chimney 
draft should nevertheless remain 
the same. This principle was em- 
bodied in the double-walled Chim- 
ney No. 4 (see Fig. 2). The inside 
diameter of the center flue was 4 in., 
providing a cross-sectional area of 
12.56 sq in. 

Fig. 3 is a drawing of a chimney 
ventilator which was tested under a 
variety of wind conditions on the 
common-brick Chimney No. 2. The 
ventilator was a regular stock mode] 
of its type. Means for producing 
wind effect at the top of Chimney 
No. 4 are described in the following 
section. 


Test Setup 

A gas-fired heater was used to 
supply heated air and flue gases to 
all test chimneys. A small centrif- 
ugal blower delivered air through a 
measuring orifice to the base of the 
combustion chamber, in which were 
installed three gas burners. The top 
of this vertical, well-insulated 
chamber was connected to an in- 
verted U-bend, made also of 7-in 
pipe, insulated with 2 in. of rock 
wool and covered with a layer of 
aluminum foil. This inverted U- 
bend discharged downward into a 
vertical pipe, which had been in- 
corporated to take advantage of the 
mixing of thermal currents inherent 
in this type of flow. From this verti- 
cal pipe, the flue gas was turned 
through a 90-deg elbow into the 
horizontal flue. 

The temperature traverses were 
obtained with a high-velocity aspi- 
rating-type shielded chromel-alumel 
thermocouple (the accuracy of the 
temperature measurementS Was 
within 1 percent). 

Because of the effects of adjacent 
equipment on the temperature of 
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Fig. 4—Blower and double-walled 


chimney 


the air surrounding the chimney, 
an insulated, water-cooled, copper- 
tube reference column was installed. 
This column, shown in Fig. 2, was 
employed to eliminate any effects 
on the manometer lines due to un- 
equal ambient air temperatures sur- 
rounding the chimney, an effect 
which was found to influence the 
measured draft as much as 1% per- 
cent. Detailed calculations convert- 
ed the reference to a standard of 
29.92 in. of mercury and 60 F. 

A large blower was constructed to 
test double-walled Chimney No. 4, 
as well as the experimental chim- 
ney top under simulated-wind con- 
ditions. Fig. 4 shows this blower 
mounted at the top of the double- 
walled chimney. Through the use of 
a specially designed mount, the an- 
gle of attack and wind direction 
could be set at any desired position. 
Extensive tests were made with va- 
rious cones mounted in front of the 
fan to make certain that the veloci- 
ty profile was uniform across the 
blower over the entire operating 
range. 


Test Procedure 

The same test procedure was used 
for all chimneys tested. Tests were 
made at a number of nominal inlet 
temperatures and at various flows. 
Flue traverses were made at various 
points along the horizontal flue and 
vertical chimney to determine the 
temperature gradient. The efficien- 
cy of the chimney was computed 
from the test data thus obtained, 
as were also the heat loss and the 
frietion loss. The chimney efficiency, 
in percent of theoretical available 
draft, was calculated as follows: 


114 





Efficiency 


The percentage of theoretical draft lost, 


derived as follows: 


theoretical draft 


available draft 


draft calculated from the inlet temperature 


accountable to cooling in the chimn: 


calculated draft based on average 


chimney _ temperature_ 


Cooling loss 


ideal draft 


The percentage of theoretical draft lost because of apparent friction in the c! 


was derived as follows: 


Apparent friction 


Tests were made on the double- 
walled chimney and the chimney 
ventilator under a variety of wind 
conditions. With the temperature, 
flow, and direction held constant, 
the angle of attack was varied to 
see what effect wind at various ver- 
tical angles would have on the 
chimney draft. Tests were also con- 
ducted, in the same manner, to de- 
termine what effect wind direction 
had upon the chimney draft. 


Chimney Characteristics 
Recirculation and 
Temperature Gradient 

Two reasons for two hitherto un- 
explained discrepancies that had 
appeared in data from previous 
chimney investigations! and which 
have also appeared in the authors’ 
data, were disclosed from tests that 
were conducted on Chimney No. 1. 
The first discrepancy pertained to 
the temperature drop at the point 
where the flue pipe entered the 
chimney proper 

Fig. 5 shows the temperature gra- 
dient in a chimney tested by Dill! 
The decided temperature drop at 
the thimble is shown clearly by this 
figure. 

Figs. 6 and 7 show the tempera- 
ture gradient and the vertical tem- 
perature profiles for several test 
conditions as found by a tempera- 
ture survey made in the horizontal 
flue of Chimney No. 1. This was made 
to determine the type of flow occur- 
ring in the duct. From these figures 
can also be noted the sharp drop in 
temperature at the chimney inlet, 
and the variation in the tempera- 
ture profile. Weske* has shown that 
for elbows of more than 30-deg an- 
gle of bend and of small radius ra- 
tio, separation does occur, frequent- 
ly accompanied by a reversal of 
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calculated draft 


- available draft 


theoretical draft 


flow; whereas a region of ed 
flow near the inside wall 
curved ducts is encountered 
cases. The chimney-tempe: 
surveys and the work done by V 
would indicate that undoul 
recirculation of the flue gases i 
ing place; hence the discrepa: 
the flue-gas temperature at 
thimble. 

A sudden change in cross-se: 
al area may at times be of in 


tance. An enlargement of the hori- 
zontal flue or vertical chimney flu 


may result in added reversal of floy 


(recirculation) because of the 


crease in the velocity of the gases 


while a decrease in cross-secti 
area would cause an increase i: 
friction losses and possibly 
recirculation before the restric! 
This latter effect was noticed 
the double-walled chimney wh 


decrease in cross-sectional area 


the horizontal flue caused an 


even temperature gradient befor: 
the restriction, a condition whi 
could only be attributed to intern 


turbulence. 


Fig. 8 shows this uneven temps 
ature gradient in the horizo 
flue. It may be noted that the gas¢ 


flow from the horizontal flue int 


Chimney No. 4 through a 9 
elbow, while in Chimneys 1, 2 
3, as in most chimneys, the hori 
tal flue is connected to the chi! 


by a tee. This latter arrangem: 


in all probability would increas 
recirculation losses. 


Recirculation and Friction 


The other important discre} 


was related to the effect of the fr 


tion loss, in the chimney, on 


ney performance. It was found [ron 


previously published data on fr 
factors in roughened pipes® th 


s 


.e 
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friction factor would, regardless of 
roughness, approach a maximum of 
0.016, a value that 
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perature along flue pipe 


is 


also 


recom- 


mended for chimneys in the HeEat- 
ING, VENTILATING, AIR CONDITIONING 
GUIDE. 
factor of 0.016, the actual friction 


loss Was much larger in the majority 


But even 


with a friction 


of tests than the calculated theo- 
retical friction loss. When recircu- 
lation occurs, it affects the friction 


losses; therefore, it would appear 


that much of the apparent friction 
08S actually results from eddy and 


recirculation losses. 


friné 


est 


re 


ure 


tion 
5) 64 


‘ 
Ji 


The calculated 


ion is extremely small, and de- 
pends wholly upon the accuracy of 
the test data. It is believed that the 


Aa 
u 


ata, principally the tempera- 


measurements, are not precise 
h to warrant accurate calcula- 


~ 


if the friction loss. 


An error 


a few degrees in temperature 


measurement (and this error might 
be blamed on recirculation) 


agalr 


Hea t 


It has been pointed out that be- 
cause of recirculation there is an 
appreciable drop in temperature 
where the flue gases enter the chim- 
ney; hence it can be seen that the 
chimney-inlet temperature obtained 
from a test survey and based on the 
extrapolated temperature gradient 
would not be a true indication of 
the chimney-inlet temperature. This 
chimney-inlet temperature would be 
some function of the recirculation, 
which is a factor that would be al- 
most impossible to analyze. 

For the first few tests, the theo- 
retical temperature gradient of the 
horizontal flue was calculated from 
heat-transfer data. This new curve 
was extrapolated to the thimble of 
the chimney, and the resulting 
temperature was assumed to be the 
truechimney-inlet temperature. Fig 
6 shows this theoretical curve in 
dotted lines, but for the majority of 
tests the theoretical curve was used 
only as a guide, because a curve 
could easily be drawn that ap- 
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Fig. 8—Variation in horizontal flue 
temperature with reduction in cross- 
sectional area 
proached the theoretical with an 


error of only a few degrees 


Effects of Construction 


The effects of the methods of con 
struction on chimney efficiency were 
analyzed by comparing the results 
of the performance tests of Chim- 
neys No. 1 and No. 2, and the com- 
parison showed that the presence of 
an air space instead of mortar sur- 
rounding the liner in the brick 
chimney had no effect at all on the 
chimney operational characteristics 
Moreover, there seems to be no ap- 
preciable insulating value in the air 
space. From a mechanical stand- 
point, therefore, the standard grout- 
ed-liner construction is preferable 
since it holds the liner in place 
when it becomes cracked 


Available Draft 


Fig. 9 is a graphical presentation 
of the available chimney draft over 
a wide range of flows for a standard 
13-ft brick chimney with an 8 x 8- 
in. (nominal-size) flue liner. Using 
performance values of the heating 
unit at full rating, it is possible to 
determine from this graph whether 
the chimnev for the 
particular heating unit attached to 
it. By entering the chart at per- 
centage CO», moving vertically to 
the curve representing pounds of 
flue gas per lb of fuel, then horizon- 
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CO,, PER CENT 
kig. 9—Graphical evaluation of the 
available chimney draft from percent- 
age CO», fuel rate, and chimney-inlet 
temperature (For Chimney No. 1, 
H.V. bituminous coal, 29.92 in. Hg, 
60 F) 


tally to the fuel rate and vertically 
to the chimney inlet temperature, 


A-AVAILABLE DRAFT 
B-COOLING LOSS 
C-APPARENT FRICTION 


Cc E c 
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D-CALCULATED FRICTION 
E-UNACCOUNTED LOSS 








the available draft may easily be 
determined. 


The use of this chart can best be 
explained by a numerical example: 
10 percent COs, fuel rate 10 lb per 
hr, and a chimney inlet temperature 
of 400 F. These conditions, it can 
be seen, will give an available chim- 
ney draft of 0.057 in. water for a 
13 ft chimney. The margin of ca- 
pacity is obtained by comparing this 
value with the rated draft of the 
appliance. 


With a chimney attached to na- 
tural-draft equipment, the draft 
obtained is an important factor in 
the correct operation of the heating 
equipment; but with a stoker which 
is under forced draft, draft is im- 
portant only to prevent efflux of gas 
from the equipment. 


It may be noted that for flow 
rates above approximately 200 lb per 
hr that the draft and the efficiency 
decrease. This effect is to be ex- 
pected, as the friction 
loss in a duct increases 
as the square of the 


DE rate of flow. 


Fig. 10 (Left)—Draft 

balance plotted against 

temperature for three 
types of chimneys 





Efficiency 


Fig. 10 shows the comparative 
ciencies of Chimneys Nos. 1, 3, 
4: (A) is the fraction of the t 
retical draft obtained as avail 
draft, (B) is the fraction of the 
oretical draft lost by cooling, (( 
the fraction of the theoretical d 
lost because of apparent frict 
and (D) is the fraction of the t! 
retical draft lost from calcul 
friction. The difference between 
fraction of the theoretical draft 
because of apparent friction and 
calculated friction is an unacco 
ed-for loss, (E). It can be seen | 
the average available draft lies 
tween 70 and 80 percent of the th 
retical draft for the average o; 
ating conditions, although Chim 
No. 3, a lightweight insulated chi 
ney, has a higher efficiency at 
temperatures and flow rates t 
the standard brick chimney 


Pickup 


With lightweight Chimney N: 
there is a slightly faster rate 
pickup than for a brick chimney 
but the pickup rate of any standard 
chimney considered by itself 
probably greater during the kin- 
dling period than is the combustion 
pickup of most coal-fired heating 
equipment. A possible exception t 
this rule would be with stokers, as 
these operate under forced draft 
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b) FLOW DURING GUST OF WINC 


Fig. 12—Air flow over a building and 
chimney 


supplied with hot gas from the 
start; hence the advantage of spe- 
ial pickup merits of insulated 
‘himneys is small with natural- 
draft equipment. 


Wind Effect on the 

Chimney Top 

The varying effects of wind upon 
a chimney have always been a trou- 
blesome problem, inasmuch as air 
flowing around and over a building 
reates many eddies and vortices 
which may affect the chimney draft 
to a considerable extent. These 
effects may either be from ram 
pressure upon the chimney itself, or 
from the increase or decrease in 
pressure around the house because 
f the changing velocity of the air 
stream as it flows over the dwelling 
Fig. 12, (a) and (b), shows the air 
flow over a small house and chim- 
ney for a gust of wind, and also for 
wind at a constant velocity®. To 
make the illustration clearer, the 
himney height is shown below the 
ridge, and in dotted lines above the 





ridge of the house. It can be seen 
that it is important to build the 
chimney a few feet higher than the 
ridge to avoid the region of turbu- 
lence. It is frequently recommend- 
ed that the chimney should be a 
foot or more higher than the ridge 
of the house, although exact dimen- 
sions cannot be given, because of 
the many varying physical condi- 
tions and the everchanging wind 
velocities. A chimney top only as 
high as or below the ridge may well 
be in the region of turbulence, and 
the result may be a marked decrease 
in draft. 

A theoretical example of the in- 
crease in pressure at the chimney 
top due to change of velocity head 
to static pressure, ram pressure, at 
this point, was computed for an air- 
stream angle (angle of attack) of 
30 deg above the horizontal plane 
of the chimney top, and a wind 
velocity of 40 mph. The increase in 
pressure under these conditions 
amounted to over 0.100 in. of water 
For a small residential-type chim- 
ney this increase in pressure at the 
chimney top would probably be 
greater than the available draft, as 
an average draft of approximately 
0.09 in. of water can be expected for 
a chimney only 15 ft in height. From 
this example it can be seen that for 
the smaller chimneys that are used 
for low-cost housing the ram effects 
of wind may become very serious. 

The suction and pressure effects 
around the house which are due to 
the change in velocity of the air 
stream are almost impossible to 
evaluate with any degree of accur- 
acy, but they too will have damag- 
ing effects on the performance of 
the chimney. It should be empha- 


—— 





sized again that a chimney built 
above the ridge of the house will 
minimize these disturbances con 
siderably 


Tests Under Simulated- 
Wind Conditions 


The Double-Walled Chimney 


The double-walled chimn« 
which was specifically designed t 
overcome wind effects, did not func- 
tion as was hoped; wind had a 
marked effect upon the draft re- 
gardless of what 
taken to counteract it 
to other chimneys previously exam- 
ined, the efficiency of this chimney 
is favorable, which is probably du 
to the low heat loss. It appears that 
this type of chimney is no bette: 
than the conventional chimney in 
overcoming the effects of wind upon 
the draft, but it could be useful in 
homes where the tightness of the 
house would restrict the air for 
combustion, creating an advers« 
effect on the chimney draft. With 
this arrangement, the house could 
be perfectly tight without affecting 
the operation of the heating unit 


measures wert 
Compared 


The Chimney Ventilator 


Fig. 13 shows the results of the 
tests made on Chimney No. 2 under 
simulated-wind conditions both with 
and without the chimney ventilator 
shown in Fig. 3. The draft varia- 
tion is plotted 
stream angle of attack for a wind 
velocity of 24 mph. It had been 
claimed that this chimney ventila- 
tor would increase the draft of the 
chimney; the claim was not sub- 
stantiated by these tests, and above 
a velocity of 35 mph and an angle 
of attack of approximately 50 deg 


against the air- 
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from the horizontal instead of a 
draft, there was a positive pressure. 
(Not illustrated.) 

A chimney ventilator, if properly 
installed and maintained, will in the 
majority of cases, counteract the 
wind to a considerable extent. There 
are cases, for example, a very tight 
house, where a chimney ventilator 
will not help; hence, it is not a cure 
all for all chimneys having poor 
draft, or those connected to equip- 
ment which may produce even a 
small amount of soot, the accumu- 
lation of which over a period of time 
might affect the operation of the 
ventilator by clogging the small 
passages. 


Determination of Available 
Chimney Draft 

One of the most important prob- 
lems in the design and construction 
of residential chimneys involves the 
determination of the available draft 
for any small chimney. The avail- 
able draft will be some function of 
the ideal draft, and the losses from 
conduction, friction, and recircula- 
tion. It can be seen that a rigidly 
complete solution for determining 
the available draft would be ex- 
tremely unwieldy and subject to 
inaccuracies which would be due to 
the assumptions of various heat- 
transfer coefficients, friction factors, 
and other variables; hence, a reli- 
able, approximate solution to this 
problem is desirable. 

The available chimney draft may 
be written in the following manner, 

he MEE banca vevwdssewebess (1) 
where 
D,. = theoretical chimney draft, 
based on inlet temperature, 
and 
oT chimney efficiency. 

It has been found from the test 
data obtained in this investigation 
that for a small residential chimney 
10 to 25 ft in height, and with a 
cross-sectional area of 35 to 55 sq 
in., the chimney efficiency will 
vary only within + 10 percent for 
chimneys at the same flow and tem- 
perature conditions regardless of 
friction and cooling losses; there- 
fore, the product of the theoretical 
draft and the efficiency obtained 
from a previously tested chimney, at 
the desired flow and temperature 
conditions, will give an approximate 
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solution for the unknown available 
draft. It may be expressed algebra- 
ically as: 


_— 


D, Cs We nthe duis beaten (2) 
where 
D, theoretical chimney draft, 
inches of water, 
and 
n chimney efficiency taken 
from Fig. 14, at the desired 
conditions of temperature and 
flow. 

Fig. 14 is a plot of chimney-effi- 
ciency test data obtained over a 
wide range of flows for common 
brick Chimney No. 1. 

The theoretical chimney draft, in 
inches of water, may be computed 


from the following equation: 


1 l 
— 
D.= 0.2554 BH | =. T. | so 


where 
B = barometric pressure, inches 


of mercury; 
H = chimney height, feet; 
ig chimney inlet temperature, 


Fahrenheit absolute; 
and 
T.= ambient air temperature, 
Fahrenheit absolute. 

The slight change in efficiency 
due to the variation of the cooling 
and friction losses with changes in 
height, cross-sectional area, and 
materials, is disregarded in this 
method. This is done to simplify 
the procedure as much as possible, 
and to make a workable solution 
which can easily be used. It must 
be remembered, however, that it is 
only an approximate method for 
small residential chimneys with a 
height from 10 to 25 ft, and a cross- 
sectional area from 35 to 55 sq in. 

An example of the use of this 
method may be had by comparing 
it with some actual test results. The 
following example is given: chim- 
ney height, 13 ft; inside diameter, 
7 in. (area 38.5 sq in.); inlet tem- 
perature, 205 F; flow, 270 lb per hr, 
ambient air, 60 F, and barometric 
pressure, 29.92 in. Hg. 

The theoretical draft as calculat- 
ed from the draft equations: 


ae - 1 1 

D, = 0.2554 X 29.92 » 13[ So ax | 
D, 0.0415 in. of water. 

From the curve in Fig. 14 the 
chimney efficiency may be found: 

m 0.60. 

Substituting ». and D, in Equa- 
tion 2 and calculating, 


D, 0.60 < 0.0415, 
D, = 0.0249 in. of water. 


The actual test results corr: 
to 29.92 in. Hg at 60 F gave, 


D, = 0.0239 in. of water, 
Error = 4.2 percent. 


The reliability of this meth 
determining chimney draft was 


ther indicated when checkin it 


with the results obtained from D || 
test data!. Calculations were mid 
on a 22.3-ft chimney (inside dimen 
sions 7.25 x 7.25 in.) correcting ‘hy 
available draft that he observe 

60 F. The available draft that 
recorded compared within 6.9 
cent of the draft that was ca 
lated. This percent error is 
within the allowed range. 

If the percent COs and fuel rat 
are the only known factors for th: 
determination of the available draft 
for the unknown chimney, then the 
flue-gas flow may be determined 
from the lower plot of Fig. 9, an 
the problem worked as just de- 
scribed. 

It should also be noted that at 
the higher flows which simulate op- 
eration with stoker equipment, t! 
error due to friction losses wil! in- 
crease as the flow increases, but 
reliable determination of the avail- 
able draft may still be had at only 
a slight increase in error. 
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RESEARCH 
PROGRAM 


During the week of September 13, Cleveland was the focal point for a number of ASHVE Committe: 
activities. The Committee on Research, two Technical Advisory Committees, and four other committees 
of the Society held meetings during the last three days of the week. Five of the seven meetings were held 
the Research Laboratory. 






COMMITTEE ON RESEARCH 


The Committee on Research, under the chairmanship of control of odors, and the physiolog 
L. N. Hunter, held a full-day meeting in the conference One of the problems continually before the Com: 
room at the Laboratory on Friday, September 17, with 12. Research is that of planning a research program that wi 
nembers present Several of the actions taken in this meeting of maximum interest and value to Society members. It was 
should be of interest to the membership decided to send a questionnaire asking each member t 
After an extended discussion of the many ramifications of dicate the type of project he considers most u 
the problem of odors in air conditioning, the Committec Industrial support of the Research Program during th 
wuthorized the appointment of a Technical Advisory Com year has been most gratifying. It was reported that 
nittee on Odors. The scope of this committee will include November 1, 1947, industry has contributed or pledged ov 


studies on the formation, methods of measurements, and $70,000 








Meeting of Committee on Research, September 17, 1948 


Ls ) W. E. Zieber, T. H. Urdahl, M. K. Fahnestock, A. B. Algren, R. C. Cross, E. R. Queer, Miss I. M. Jahn, L. N. Hunter, C. M. Humphreys, 
L. G. Miller, R. D. Madison, W. O. Huebner, C. W. Johnson, John James 
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Meeting of TAC on Industrial Ven: 
September 16, 1948 


(L. to RK.) H. EB. Ziel, W. M. Wallace, I 
Harris, M. G. Kershaw, ol Ww. Johnso 
I. M. Jahn, W. N. Witheridge, L. G. M 
L. Lewis, R. P. Warren, B. FP. Postman 


TECHNICAL ADVISORY COMMITTEE ON INDUSTRIAL VENTILATION 


The Technical Advisory Committee on Industrial Ventila- 
tion met at the Laboratory on the afternoon of September 16 


under the chairmanship of W. N. Witheridge, and 10 mem- 
bers were present 


At the request of the Guide Publication Committe: 
bers of this Committee have prepared revisions for C| 
33 and 46 of THe Guipe 1949, on Air Cleaning and | 
trial Exhaust Systems 


AIR DISTRIBUTION STUDIES 


The Technical Advisory Committee on Air Distribution, 
under the chairmanship of Ernest Szekely, held a meeting at 
the Research Laboratory on September 18, 1948, with 10 


1. Under a cooperative agreement with Kansas State College, 
a study is being made of the downward projection of heated au 
This project was undertaken in 1945 to develop data on air distri 
bution from downward projection type unit heaters. A paper on 
this work was presented at the 54th Annual Meeting 


> 


2. For a number of years a cooperative agreement has been in 
effect with Case Institute of Technology for the investigation of air 
distribution problems. Several papers have resulted from this work, 
the last of which, The Discharge of Air from a Long Slot, was 
presented at the 54th Annual Meeting. The study of slots is con- 
tinuing, and an investigation of the performance of perforated 
ceilings is also being made. 

3. A cooperative agreement with Michigan State College for the 
study of friction losses in branch take-off fittings has recently been 
signed. This project will be limited to rectangular ducts, and for 
the present at least, to 90 deg fittings. The purpose of this study 


Meeting of TAC on Air Distribution, 
September 18, 1948 


(L. to R.) T. H. Troller, W. A. Pownall, W. B. 
Kirk, F. B. Holgate, C. M. Humphreys, Miss I. 
M. Jahn, Ernest Szekely, L. G. Miller, W. O. 
Huebner, J. N. Livermore, D. W. Locklin. R. D. 


Madison 
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members of the Committee in attendance. The fol 
studies under the direction of this Committee are 
progress and were reviewed: 


is to develop data of a practical nature that may be 
to duct design problems 

4. An investigation of the performance of chilled air 
made at the Research Laboratory 

The first part of the program will include jets of vi 
and velocities discharging into free space. Later tests w 
to determine the modifying effects of nearby walls an 
Instrumentation for this project makes it possible to deter 
only the temperature and velocity distribution in the spa 
the turbulence created by the jet 


In addition to supervising the research program out 
this Committee has prepared revisions for Chapter 
Air Duct Design, in THe Guipe 1949 
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NOMINEES FOR 1949 
COMMITTEE ON RESEARCH 


Irwin W. Cotton, Indianapolis, 
Ind., president, I. W. Cotton Co., was 
born September 23, 1887, at Greens- 
boro, Ind. He attended Butler Uni- 
versity and in 1908 received BS. 
degrees from J. B. Stetson Univer- 





I. W. Cotton 
Indianapolis, Ind. 


sity and from the University of 
Chicago. 

In 1928 he became president and 
manager of the I. W. Cotton Co., 
Inc., heating and ventilating con- 
tractors, and is sole owner and 
manager. In 1942 he took a one 
year leave of absence from the com- 
pany to become district fuel ration- 
ing officer, Indianapolis District, 
Office of Price Administration. 

Since becoming a member of the 
Society in 1943, he has been active 
in the Indiana Chapter, having 
served as vice president in 1946, 
and as president in 1947. He is now 
serving on the board of governors 
and as chapter delegate. 

Mr. Cotton is a member of the 
Indianapolis Air Conditioning 
Council and the Service Club of 
Indianapolis. 


Nathaniel Glickman, Chicago, III., 
physiologist, Aero-Medical and At- 
mospheric Environment Unit, De- 
partment of Medicine, University of 
Illinois, was born in Chicago on 
September 23, 1911. He received his 
MS. ‘rom the University of Illinois 
Medical School in 1936. 
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Three-Year Term 


After receiving his degree, he be- 
came an assistant in physiology at 
that university where he also car- 
ried on full time research as an 
ASHVE Research Fellow. In 1942 
he joined the staff at the University 
Medical School, first as chief physi- 
ologist on Office of Scientific Re- 
search and Development Contracts, 
and later as physiologist to Physical 
Environment Unit. In his present 
capacity, he is directing and con- 
ducting research on environmental 
physiology and on the effect of the 
environment on the human body. 

Professor Glickman is the co- 


author of a number of papers re- 
sulting from cooperative research at 





Nathaniel Glickman 
Chicago, Il. 


the University of Illinois Medical 
School which have been published 
by the Society. 

He joined the Society in 1948 and 
is serving as a member of the Guide 
Publication Committee. 

He is also a member of the Ameri- 
can Physiological Society, and 
Sigma Xi. 


Walter A. Grant, Syracuse, N. Y., 
director of research, Carrier Corp.., 
was born on August 27, 1904 in 
Brooklyn, N. Y. He is a graduate of 
Columbia University, receiving his 
A.B., B.S. and M.E. degrees in 1928. 

In the same year, he became 
affiliated with the Carrier Engineer- 


, November 1948 


ing Corp., as a junior engineer spe- 
cilalizing in air conditioning. He 
has subsequently served with the 
Carrier Corp. as an application en- 
gineer, development engineer, chief 
engineer of the Eastern Contracting 





W. A. Grant 
Syracuse, N. Y. 


Department and Eastern regional 
chief engineer 

He joined the Society in 1929 and 
is also a member of the American 
Society of Mechanical Engineers 


Louis N. Hunter, Johnstown, Pa.., 
vice president and manager of re- 
search, National Radiator Corp 
was born at Brampton, Ontario 
Canada, August 27, 1903. He at- 
tended the University of Toronto 
receiving his B.A. Sc. degree in 1925 

His first assignment was as as- 
Sistant research engineer with the 
Bryant Heater Co., Cleveland, Ohio 
In 1930, he became affiliated with 
the National Radiator Corp., Johns- 
town, Pa., as gas engineer, and in 
this capacity designed and tested 
gas-fired house heating boilers and 
controls. He also designed and 
tested special cast iron gas-fired 
boilers for treating crude oil emul- 
sions. Two years later he was made 
assistant manager, research depart- 
ment, where he supervised the de- 
signing, testing, and research work 
on coal, oil and gas-fired boilers, 
oil burners, stokers, radiators, con- 
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vectors, and air conditioning equip- 
ment, accessories and controls. In 
1935, he became manager of the 
research department and in 1941 
was appointed to his present posi- 
tion as vice president and manager 
of research. 

Mr. Hunter joined the Society in 
1936 and is chairman of the Com- 
mittee on Research and chairman 
of the current Research Executive 
Committee. He is also a member of 
the Society’s Army Liaison Commit- 
tee. He is also ex-officio member of 
the Society’s Council for one year. 
In 1946 he was elected to serve a 
three-year term on the Committee 





L. N. Hunter 
Johnstown, Pa. 


on Research. From 1939 to 1942 he 
served on several Technical Advis- 
ory Committees, including the TAC 
on Radiation and Comfort and the 
TAC on Solid Fuels. He is also serv- 
ing on the TAC on Panel Heating 
and Cooling. 

Mr. Hunter is listed in Who’s Who 
in Engineering, is a member of 
ASME and the Susquehanna Coun- 
try Club. 


Richard D. Madison, Buffalo, N. Y., 
Research Engineer, Buffalo Forge 
Co., was born in Terre Haute, Ind., 
April 28, 1891. He attended Rose 
Polytechnic Institute, Terre Haute, 
receiving his B.S. in mechanical en- 
gineering in 1913. 

Mr. Madison received his early 
training with the Hydraulic Press- 
Brick Co., and then joined Crawford 
and McCrimmon Co., both of Brazil, 
Ind. He was with William Seaver 
Morgan Co., Cleveland, Ohio, before 
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R. D. Madison 
Buffalo, N. Y. 


joining the staff of the U. S. Army 
Ordnance Department, Washington, 
D.C. During his four years associa- 
tion with Army Ordnance he was 
stationed at Sandy Hook, Peoria, 
Dayton, and Indianapolis. 

In 1919 he joined the Buffalo 
Forge Co., where he became a re- 
search engineer. Mr. Madison 
joined the Society in 1926 and has 
been closely connected with its re- 
search work since that time. He has 
served for many years as a member 
of the Technical Advisory Commit- 
tee on Air Distribution and Air 
Friction, as well as a member of the 
Technical Advisory Committee on 
Sound Control since 1941. He is an 
ex-officio member of the Publica- 
tion Committee and is vice chair- 
man of the Committee on Research, 
as well as vice chairman of its 
Executive Committee. 

He aiso belongs to the American 
Society of Mechanical Engineers 
and the Society of Automotive En- 
gineers. 


Two-Year Term 


Elmer R. Queer,* State College, 
Pa., professor of Engineering Re- 
search in charge of the Thermal 
Research Laboratory, Pennsylvania 
State College, was born on May 26, 
1904, at Johnstown, Pa. He at- 
tended Pennsylvania State College, 
receiving his B.S. degree in electri- 
cal engineering in 1926 and his MS. 
in 1928. While preparing for his 
M.S. he was an Elliot Research Fel- 
low in the Engineering Experiment 
Station. 

From 1928 until 1934 he was en- 
gaged in thermal research on build- 


* To fill two-year unexpired term. 


ing and insulating materials a 


college. In 1934 he became a: 


sistant professor in Engin: 
Research, where in addition t 
ing thermal research he cond 
heat transmission tests on 

warship construction for the 


Navy. This comprised tests on ; 


125 ship panels. He deve! 


means for measuring moistur: 


por transmission through low 


perature insulation and bui 


materials. Called to active s« 
in the Navy with the rank < 
(jg) in 1941, Professor Queer, 


a tour of duty at sea, was stati 


at the Bureau of Ships, Washin 





E. R. Queer 
State College, Pa. 


D. C., as executive officer to th 


officer-in-charge of the Air Co 


tioning Section. He received 


mendations from Admiral Nir 


for work in the Fleet early in the 
war and from the Secretary of t 
Navy for work in the Bureau 


Ships. He was detached from active 
duty with the rank of Comman 


in 1946. 


de 


At the conclusion of the war 


returned to the Engineering Ex; 


eT I- 


ment Station, Pennsylvania Stat 


College to his present position 


Since joining the Society in 19 
he has submitted numerous pa 


for publication in the Journal! 


TRANSACTIONS. He has also servt 


23 
pers 
and 


a 


A 


on the Membership Committee anc 


in 1947 was elected chairman 
Technical Advisory Committe: 


Insulation. He is at present serving 


as chairman of the Society's 


mittee on Admission and Advanc 


ment. 


Professor Queer is a mem 
the Society of Naval Archite« 


Marine Engineers, U. S. Naval inst- 


tute, and Sigma Xi fraternit: 
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Chicago to Have Biggest 


Meeting and Exposition 


| ris expected that the 55th Annual 
Meeting, to be held in Chicago, 
January 24-27, will be the largest in 
the Society’s history and the Com- 
mittee on Arrangements of the Illi- 
nois Chapter offers a warm welcome 
to the visiting members and ladies 

There will be five full days of 
technical and committee meetings 
and an entertainment program 
which will fill in some of the free 
time. Ample time will be provided 
for visiting the 9th International 
Heating, Ventilating and Air Con- 
ditioning Exposition at the Interna- 
tional Amphitheatre where 300 
manufacturers will display their 
products and equipment. 

The technical sessions of the So- 
ciety’s meeting are scheduled for the 
Stevens Hotel and an early start 
will be made by the Committee on 
Research which will be called to 
order on Saturday morning, January 
22. On Sunday, January 23, the 
Council will meet and registration 
of members and guests will begin 


Technical Sessions to 

Cover Many Subjects 

The first session on Monday will 
be devoted to reports of officers and 
to two technical papers. This will 
be followed by a get-together lunch- 
eon at which Dr. Henry T. Heald, 
president of the Illinois Institute of 
Technology, will be the speaker 

Technical sessions will be held 
Tuesday morning, Wednesday morn- 
ing and afternoon and Thursday 
morning. The tellers of election will 
report on Tuesday, and following 
the session, a luncheon will be held 
at which Cyril Tasker, director of 
research, will report on his observa- 
u in research in European coun- 


tr 


ng the subjects to be dis- 
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cussed during the technical session 
will be physiological studies of e1 
vironment, a cooperative research 
report on ccoling tower performance 
and research Laboratory reports on 
air turbulence and overall coeffi- 
cients for flat glass. Papers on ail 
distribution, radiant heating and 
chimney performance are among 
those dealing with other subjects 

The Chapter Delegates will as- 
semble for their conferences on 
matters affecting chapter operation 
and to choose seven members and 
an alternate for the Nominating 
Committee 


The Society’s Past Presidents will 
hold their annual reunion and the 
crowning social function of the 
meeting will be the Annual Banquet 
on Wednesday night. John Howatt 
past president of the Society, will 
be the toastmaster 

There will be a meeting of the 
Nominating Committee and organ- 

















A number of activities for the ladies 


November 1948 


ization meetings of the new Council 
and the Committee on Research 

A special Ladies Committee has 
been announced by C. M. Burnam 
Jr., president of the Illinois Chapter 
The chairman of this committee is 
Mrs. William A. Kuechenberg, and 
its secretary is Mrs. Chas. E. Price 
its members are Mrs. Manuel J 
Bamond, Mrs. M. W. Bishop, Mrs 
George W. Bornquist, Mrs. C. M 
Burnam, Jr., Mrs. Harvey G. Chapin 
Mrs. Joseph S. Kearney, Mrs. Peter 
J. Marschall, and Mrs. James H 
Milliken. A busy program for the 
ladies is being planned; featured 
will be many activities centering 
around the Get-Together Lounge in 
the headquarters hotel 

Already the volume of hotel reser- 
vations indicates an attendance 
from every area of the United States 
and Canada. A special train to the 
Chicago meeting is being arranged 
by the Texas Chapters and they will 
want you to come to Dallas in 1950 


W i 
ae A cneeciee 


POU 
a 





mw 
ttt 
J >. . 
De ee 


Kaufmann & Fabry Ce 


will be held in the Merchandise Mart 
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PROGRAM—55th 


AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 


Stevens Hotel 


Saturday—January 22 


10:00 a.m. Committee on Research Meeting 


Sunday—January 23 
10:30 a.m. Council Meeting 
1:30 pm. REGISTRATION 


Monday—January 24 
8:30 a.m. REGISTRATION 
9:30 a.m. BUSINESS SESSION 
Greetings 
Reports of Officers and Council Committees 
12:15 p.m. Welcome Luncheon—Speaker: Dr. Henry T. Heald, 
president, Illinois Institute of Technology 
1:30 p.m. Chapter Delegates Meeting 
9:00 p.m. Informal Party 


Tuesday—January 25 
9:00 a.m. REGISTRATION 


9:30 am. TECHNICAL SESSION 
Report of Tellers of Election 
The Internal Performance of an Induced Draft, 
Packed Cooling Tower, by N. W. Snyder 
Heat Transfer Rates for Refrigerant Boiling in 
Horizontal Tube Evaporators, by L. G. Seigel, 
W. L. Bryan and M. C. Huppert 
12:30 p.m. Luncheon Meeting—Speaker: Cyril Tasker, Director 
of Research, ASHVE 
6:30 p.m. Past Presidents’ Dinner 


9:30 p.m. Chapter Delegates Meeting 


Wednesday—January 26 
9:00 a.m. REGISTRATION 
9:30 a.m. TECHNICAL SESSION 
Are Automatic Air Shutters Justified on a Gas- 
Fired Conversion Burner? by W. M. Myler, 
Jr., and H. W. Nelson 
Performance of Fourteen Masonry Chimneys Un- 
der Steady State Conditions, by P. R. Achenbach 
and S. D. Cole 
Performance of Residential Chimneys, by L. B. 
Schmitt and R. B. Engdahl 
2:00 p.m. TECHNICAL SESSION 
Performance of an Electrical System of Radiant 
Panel Heating with Four Stages of Insulation, 
by R. J. Lorenzi and J. F. Schreiber 
Heating A Basementless House With Radiant 
Baseboard, by R. H. Weigel and W. S. Harris 
Overall Coefficients for Flat Glass, Determined 
under Natural Weather Conditions, by G. V. 
Parmelee and W. W. Aubele 


7:00 p.m. Annual Banquet—Toastmaster: John Howatt, past- 
president, ASHVE 
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Chicago, Il. 


Thursday—January 27 
9:00 a.m. REGISTRATION 
10:00 a.m. TECHNICAL SESSION 
Turbulence—A Fundamental Frontier in 
Distribution, by H. B. Nottage 
Adjustment and Balancing of the Air De 
Through a System of Manifold Diffuse 
G. S. Dauphinee and Peter Argentieri 
Air Distribution and Draft, by John Ry 
and Per Norback 
Unfinished Business 
New Business 
Resolutions 
Installation of Officers 
Adjournment 
12:30 p.m. Nominating Committee Luncheon 
1:00 p.m. Council Luncheon Meeting 





COMMITTEE ON ARRANGEMENTS 


General Chairman—William A. Kuechenberg. Vice C! 
man—James H. Milliken. Honorary Chairmen—Harry M. Ha: 
E. Vernon Hill, John Howatt, Samuel R. Lewis, A. C. Wi 


Banquet Committee—Harvey G. Chapin, Chairman, Ma: 
J. Bamond, Co-Chairman, C. H. Bevington, Charle 
De Land, Harry Himelblau, Wm. G. Hoskins, Charles R. Ku 
Eugene Mathis, Orville Miller, Jr.. Ralph A. Patterson 
Philippi, S. I. Rottmayer, D. B. Scheidecker, John F. T 
Mel. J. Stevenson. 


Entertainment Committee—Joseph S. Kearney, Chair 
W. H. Brackett, A. L. Crump, Matthew J. Fitzgerald, EF. ! 
Heckel, Jr., A. O. May, Lawrence O. Paul, Leo J. Potvin, C 
E. Price, Earl E. Sundeen, Harvey G. Swart. 


Exposition Committee—George W. Bornquist, Chair 
Clarence C. Graves, A. Warren Lippitt, Robert V. Me! 


Finance Committee— Peter J. Marschall, Chairman, W 
Christmann, Harry E. Clo. 


Ladies’ Committee—Mrs. William A. Kuechenberg, Chai 
Mrs. Chas. E. Price, Secretary, Mrs. Manuel J. Bamond, M: 
M. W. Bishop, Mrs. George W. Bornquist, Mrs. C. M. Bur: 
Jr.. Mrs. Harvey G. Chapin, Mrs. Joseph S. Kearney 
Peter J. Marschall, Mrs. James H. Milliken 


Publicity Committee—Oliver J. Prentice, Chairman, W. \ 
Gothard, Morley M. Hattis, Thomas V. Johnson, Geo. G. Turn 


Reception Committee—M. W. Bishop, Chairman, A. > 
Ammerman, Jr., Harvey E. Anderson, Byron L. Casey, | 
B. Coffey, Henry J. Couch, Thomas Cranage, Chas. E. ‘ 
J. F. Cummiskey, E. B. Ericsson, James J. Hayes, C ) 
Johnson, Walter W. Lige, Albert B. Martin, James C. Ma 
James E. McClellan, E. N. McDonnell, Edward M. Mitt 
Roy O. Nelson, H. J. Prebensen, Walter A. Stahl, Art 
Stout, Nils W. Swanson, M. J. Van Weelden. 


Sessions Committee—George V. Zintel, Chairman, Ru 
Burgess, John H. Clarke, G. Gill Freyder, Harry G 
Herbert Kreisman, James W. Muessig, Roy W. Shields, 


M. Spencer, Louis H. Streb, Conrad M. Vreuls, Ver 
Wesby. 
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PERSONALS 

e P. Hynes, a member of the 
ASHVE for over 29 years, has an- 
ied that the Hynes Electric 
Heating Co. Camden, N. J., has 

ed all of its specialized equip- 
ment and has transferred its trained 
personnel and the business opera- 
tions of the company to the plant 
f Martin-Quaid Co., at 1815 W. 
Sedgley Ave., Philadelphia 32, Pa 
Mr. Hynes will also continue private 
consulting practice at his present 
office in Camden, N. J., as consult- 
electrical and mechanical en- 


neer 


Gwo 


G. Lorne Wiggs, Montreal, has an- 
nounced that his firm of Wiggs, 
Walford, Frost & Lindsay, consult- 
ng engineers, whose main office is 
at Montreal, now has an office in 
the City of Toronto, located tempor- 
arily at 55 deVere Gardens 


ASRE ANNUAL MEETING 
IN DECEMBER 


The 44th Annual Meeting of the 
American Society of Refrigerating 
Engineers will be held on December 
5-8, 1948, at the Hotel Statler, 
Washington, D. C., according to an 


ident of the Society 
Besides the technical papers on 
1 subjects as food freezing, un- 


isual refrigeration applications, etc., 


there will be a Domestic Refrig- 
erator Forum. This innovation was 
first introduced at the Society’s 
Spring Meeting this year where it 
met with unqualified success 

A full program of social and 
sightseeing activities has been 
planned by the Baltimore-Washing- 

n Section of ASRE, host for the 
meeting. 

The nominees for 1949 officers 
are President—B. H. Jennings, 
head, department of mechanical en- 
gineering, Northwestern University; 
Vice Presidents J. G. Bergdoll, 
plant superintendent, York Corp.:; 
and Edward Simons, consulting en- 
gl) San Francisco; and Treas- 
er —P. B. Christensen, vice presi- 
1é! Merchants Refrigerating Co 
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HOPPER NEW DEAN 
AT NORTH TEXAS 


J. S. Hopper, assistant dean of en- 
gineering and professor of mechan- 
ical engineering at Texas A. & M 
College, has been named new dean 
of North Texas Agricultural Col- 





J. S. Hopper 


lege, Arlington, Tex., according to 
an announcement by E. A. Hereford, 
president 

Dean Hopper received his B.S. in 
mechanical engineering from Texas 
Tech in 1933 and went to Texas A 
& M. the same year as a graduate 
assistant. He received his master's 
degree from Texas A. & M. in 1936 
and has been a full time member of 
the A. & M. faculty since 1935. He 
joined the ASHVE in 1939 and was 
instrumental in organizing the Tex- 
as A. & M. Student Branch in 1946 
He is also a-member of Tau Beta Pi 
an honorary engineering fraternity 


FURBER 1S CONGRATULATED 


S. L. Furber of the Twin Cities 
sales staff, Minneapolis-Honeywell 
Regulator Co., and member of the 
ASHVE, received congratulations 
from the company Officials after 
being awarded a two week's luxury 


cruise to Caribbean ports, in the 
Honeywell Time to Climb sales con 
test 


COUNCIL MEETS IN MEMPHIS 

At a two-day meeting of the So- 
ciety’s Council at the King Cotton 
Hotel, Memphis, Tenn., a charte! 
was granted for the formation of 
the Northeastern Oklahoma Chap- 
ter, with headquarters in Tulsa 

Reports were made by the Exec- 
utive, Finance, Membership, Stand- 
ards, Program and Papers Commit- 
tees, and also the Committee on 
Research, Chapter Relation 
mittee, Constitution and By Laws 
and other special committees 

The 1949 budget was adopted cov- 
ering general Society and reserve 
activities 

The selection of four members 
and an alternate to serve on the 
1949 Nominating Committee wa 
completed and approval was give 
to a new Style of Student Member 
ship application form, to the em 
ployment of a public relations coun- 
sel, and liquidation of the Laborato- 
ry mortgage on December 15. Action 
was taken to accept resignations 


Com- 


and cancellations of memberships 
All of the officers and all but fou! 
members of the Council were pre 
ent 

Following the Council Meeting 
the members and officers joined the 
Memphis Chapter 
meeting and the speakers were 
President G. L. Tuve, Vice Presi- 
dent Lester T. Avery, L. N. Hunter 
chairman of the Committee on Re- 
search, and F. A. Hamlet, membe! 
of Council. 


for a dinne! 





(1. to r.) C. B. Sweatt, executive vice president, J. E. Haines, vice president in 
charge of the commercial division, Mr. Furber, and Thomas McDonald, vice 
president in charge of sales 
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Summary of Local 


Atlanta—September 3, 1948. S. W 
Boyd, chairman of the Code Com- 
mittee, reported on a meeting at 
which he and Pres. L. L. Barnes dis- 
cussed, with Paul Weir, head of the 
city Water Depariment, a proposed 
ordinance for air conditioning sys- 
tems in the city. Mr. Boyd also re- 
por.ed on the status of the general 
air conditioning code for the city of 
Atlanta. After a report on the Semi- 
Annual Meeting at Bretton Woods, 
W. N. Pauley, chief engineer, Farr 
Co., Los Angeles, Calif., was intro- 
duced. He spoke on Theory and 
Practical Design of Air Filters, 
which was well received and an 
interesting discussion followed. At- 
tendance 44. 


Central New York—September 22 
1948. Pres. D. L. Mills presided at 
the first meeting of the 1948-49 sea- 
son, held at the Howard Johnson 
Restaurant, DeWitt, N. Y., and 
presented past president emblems to 
C. M. Ashley, C. F. Woese and H. G. 
Strong. Following the introduction 
of the new officers, A. L. Jones, 
treasurer, reported on the total cash 
on hand. L. E. LaRow announced 
the programs scheduled for the year 
and called for suggestions from the 
floor. A lively debate followed as to 
the type of program desired. 


J. P. Stewart, engineer, Carrier 
Corp., Syracuse, N. Y., presented ex- 
cerpts from the paper he presented 
at the Society’s Semi-Annual Meet- 
ing in Bretton Woods on solar heat 
gain, which aroused considerable 
interest and brought forth numer- 
ous questions in the discussion. At 
the conclusion of the discussion, a 
motion was made by H. K. Ormsby, 
seconded by Felix Laine, and passed, 
that V. S. Day, vice president of the 

*Note: The attendance ratios shown repre- 
sent the membership attendance divided by 
the chapter membership. These ratios will 
be useful as a partial indication of interest 
shown by local chapter members in various 
types of subjects programmed by the various 


chapters and may be useful in deciding on 
subjects for chapter meetings 
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M ‘ 
eeting's 
Chapter, be named Chapter Dele- 
gate for 1948-49. Before adjourn- 
ment, it was suggested that Dean L. 
E. Seeley be invited to speak at the 
Chapter’s December meeting on the 
subject, What Sort of Society Do We 
Want? Attendance 41. Attendance 
ratio 0.31. 


Delta—September 8, 1948. Follow- 
ing the preliminary reading of min- 
utes and introduction of new mem- 
bers and guests, W. H. Grant, Jr., 
read a letter from Reg. F. Taylor, 
Houston, Tex., chairman of the So- 
ciety’s Chapter Relations Commit- 
tee, giving statistics on membership 
of the Society, and then reported on 
the plans for vigorous activity by 
the Chapter’s membership commit- 
tee 

C. B. Gamble introduced the guest 
of the evening, T. H. Urdahl, con- 
sulting engineer, Washington, D. C.., 
who addressed the meeting on De- 
humidification for Preservation of 
Materials. He illustrated his talk 
with slides and concluded with a 
movie on the preservation of war- 
ships, which was produced by the 
U. S. Navy, Bureau of Ships. Mr 
Urdahl answered many questions in 
the course of the discussion. It was 
suggested by Mr. Grant that Mr 
Urdahl personally convey to the 
Shreveport Chap‘er the Delta Chap- 
ter’s regrets for not having partici- 
pated in its inaugural meeting 
Attendance 509. Attendance ratio 
0.53 


Golden Gate—September 2, 1948. 
R. B. Lundy, West Coast sales man- 
ager, Combustion Controls Corp., 
spoke on the subject, Safety With 
Electronics, in which he outlined 
the development of electronic tubes 
and their uses in counting mecha- 
nisms, sorters, smoke detection, 
control of illumination, combustion 
safeguards and other fields relative 
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Chapter 


to mechanical engineering. Ss 
working models supplemented 
talk, and they proved to be of j 
est to the members, many exa 
ing them in detail after ad 

ment. J. E. Murray opened di 
sion on the professional engi 
Status, with regard to the an 
of State of California work 

sublet, and he was subsequ 
appointed special representati 
the Technical Committee t 

further investigations and to: 
back at the next meeting. At 


ance 76 


Indiana—September 24. Imn 
ately following dinner, W 
Fenstermaker introduced Lest 
Avery, Cleveland, Ohio, second 
president of the ASHVE, who s 
first on the growth of the So 
explaining the reasons for in 
ing Society dues, before he gav 
talk as speaker of the evening 
Avery gave an extremely inter: 
discussion on Process Air Condit 
ing and its importance in prod 
many new products under cont: 
conditions. He stressed the fact t 
not only are temperature, hun 
and air distribution important i 
conditioning, but that the qu 
of the air is of the utmost 
portance in process work and 
undoubtedly be so considered 
comfort air conditioning in the 
near future. At the conclusi 
Mr. Avery’s presentation, nume! 
questions were asked from the 
primarily concerning the desi 
the systems, particularly wit! 
gard to the design of the perfo 
panel distribution ducts. Att 
ance 40 






































Kansas City—September 14, 194 
Reports by various committee 
men were given, and C. W 
Schumacher, chairman of the! 
bership committee, introduced 














. OURNAL 








r Dash, head of the mechanical 


neering department at the 
l ersity of Kansas, who reported 
the possibility of organizing a 
Student Branch at the University 
He stated that definite action would 
aken just as soon as the stu- 
s returned to classes, and he 
ted out that a student branch 
would need the assistance of the 
Kansas City Chapter members 
D. M. Allen, a member of the 
Society’s Council, reported briefly 
n the Bretton Woods Meeting, fol- 
wed by the introduction of the 
speaker of the evening, T. H 
Urdahl, consulting engineer, Wash- 
ington, D. C 
Mr. Urdahl 
talk in which he outlined problems 
f the Navy during the war 


gave an interesting 
in de- 
signing heating and ventilating sys- 
tems for ships. He also described 
the development of several time- 
saving slide rules and outlined some 
yf the standardization programs as 
applied to fans, etc. Mr 
Urdahl gave the impression that a 
possible way to reduce the amount 

labor and material used in duct 
york and would 


higher velocities. At the conclusion 


coils, 


fans be to use 
f his talk, he showed a Navy train- 
ig film showing the procedure in- 
volved in dehydrating a 
age. Mr. Urdahl’s talk aroused 
onsiderable interest and a lively 
discussion followed. Attendance 69 
Attendance ratio 0.31 


ship fo! 


tne 


Oklahoma — September 13, 
Oklahoma Chapter’s first 
was held at Beverly’s Drive-In, 
ere an excellent picture was 
mn by the U. S. Navy, in charge 
Chief J. M. Wright. The 
howed our submarine 
‘tion on the Japanese 

x World War II. Mr. Wright 
presented a _ short picture 

A 1 dealt with Admiral Byrd's 
expedition to the Antarctic 

this latter picture dealt 
the testing of various types 
equipment including tanks 
rplanes. Following the show- 
the movies, there 
discussion as to changing the 
ig night of the Oklahoma 


1948 
meeting 


pic- 
forces 


coast 


mostly 


Was a 


g, Piping & Air Conditioning, 


Chapter to fit in with the meeting 


night of the North Texas Chapter 


and the new Northeastern Okla- 
homa Chapter. This, it was thought 
would be more beneficial 
cerned. K. B. Randleman 
pointed to contact the 
ters and he will report 
Attendance 42 


to all con- 
was ap- 
other chap- 
at the next 


meeting 
7. 


Oregon—September 9 
E. R. Lokey called on J ¥ 
McDermott to introduce the guest 
Frank Roehr 
Oregon Chapter of the 
American Institute of Architects 
Mr. Roehr, who spoke on the 
ject, An Architect’s Slant on the 


Heating Industry, complimented the 


of the evening 
dent of the 


presi- 


engineering societies 
tice ol conducting 
meetings and technical conferences 
and announced that the architects 
were now following suit. He pointed 
out the greatly improved practice of 
and 


writing open specifications and com- 


mented 


both engineers architects of 


that cooperation between 
architects and engineers is now 
the rule rather than the exception 
He brought out the present high 
cost of all construction, urging all 
professions and trades to cooperate 
to keep housing costs to a practical 
minimum. He expressed the need 
for low cost heating plants for small 


and expressed the 
that possibly the heating equipment 


homes opinion 


industry should encourage small 
home owners to install the most 
simple heating system: providing 
however, for installing additional 
desirable features and/or controls 
at a later, financially convenient 
date. He mentioned the detail that 
present day specifications provide 
admitting that there are still too 
many instances where poor docu- 


ments are costing the home 
additional expense. He 
that instances be brought to 
the attention of the AJA Oregon 
Chapter officers in order that such 
practice can be curbed. A 
question and answer period followed 
Mr. Roehr’s 
which the regular business of the 
Chapter was attended to. Attend- 
ance 68. Attendance ratio 0.40 


owne! 
requested 
such 
poor 


presentation alter 
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St. Louis 


SECTION 


1948. The 
first meeting of the season was des 
ignated as Ladies Night and a wel- 
Pres 


membe! 


coming address was given by 
B. L. Evans. J. H 
of an investigating committee of the 
Engineers of St 


announced that the 


Carter 


Joint Council of 
Louis 


ee was studying conditions of the 
Engineers’ Society and would report 
After a recess, W. A 
chairman of the 
committee, introduced the speaker! 
of the Shannon 
sales manager, Socony Vacuum Oil 
Cc and president of the Sales 
Bureau of the St. Loui 


Chambe r of Comme ree 


short 


- 1 
tussell 


meetings 


evening 20ss C 


who made a 
and entertaining 
talk on Why Sell. At the conclusion 
Shannon’s talk, President 
Past Presidents 
with a token of appreciation, and 
W. A. Klein 
talk 

President 


very interectir 
veTy inveresting 


Evans presented 
made a short accept 
a 


ance represen he Pa 


Attendance 71 


August 19, 1948. Afte1 


committer chairmen 


Shreveport 
reports by 
H. E. Degler, Marley Co Kansa 
City, Kan., was introduced. He spok« 
on the design and application 
cooling towers. A. H. Otto, chai 


will be Weather 
Affecting the Suc- 
Heating and 
Attend- 


ng. His 
Design Factors 


subject 


cess and Economy of 
Air Conditioning Systems 


August 20, 1948. H. E 
Degler, Marley Co., Kansas City 
Kan., spoke on Water Cooling Tow 
ers for Air and Re 
frigeration, with a preface explain- 
ing the critical state of the 
supply in many parts of the United 
States. His talk, which was illus- 
trated Slides, dealt 
various types of cooling towers and 

modern 
presented 


Reg. F 


South Texas 


Conditioning 


water 


with with the 

the development of the 
Hollis DeVines 

President's 


tower 


Past pins to 
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Taylor, C. A. McKinney, A. J. 
Rummel, A. F. Barnes, J. A. Walsh, 
B. P. Fisher, and D. M. Mills. Pres. 
Cc. C. Quin announced that G. L. 
Tuve, Cleveland, Ohio, president of 
the Society, will be in Houston, No- 
vember 11. Attendance 44. 


Virginia—September 22, 1948. J. E. 
White, acting president, summa- 
rized the activities of the Board of 
Governors during the summer, and 
announced that J. F. Boyenton was 
appointed to serve as a member of 
the Board of Governors for the re- 
mainder of the year, replacing 
W. H. Webster, Jr. It was then an- 
nounced that D. E. Phillips would 
be the Chapter Delegate for 1949. 
Mr. Boyenton introduced the speak- 
er of the evening, G. W. Hallam, 
Minneapolis - Honeywell Regulator 
Co., Richmond, Va., who addressed 
the meeting on the subject of Con- 
trols and their Application. He 
spoke in detail of the application 
and advantages of temperature 
controls. He cited an example 


wherein it has been extremely ad- 
vantageous to purchase elaborate 
and costly equipment to relieve 
fatigue conditions and, thus, help 
to eliminate the possibility of hu- 
man error. He pointed out that 
equipment should be chosen care- 
fully, with all requirements weighed 
as to desired results, dependable 
service, efficiency, accuracy, cost of 
maintenance, and justification of 
the decision that automatic controls 
are an advantage in a particular 
plant or operation. Many questions 
and answers carried the group into 
a lengthy and interesting discus- 
sion. Following the discussion, R. C. 
Thomas was presented with a Past 
President’s pin, which came as a 
complete surprise to Mr. Thomas. 
Attendance 23. 


Wisconsin—September 20, 1948. 
Pres. W. A. Ouweneel opened the 
first meeting of the season and 
called on R. D. Rodwell, chairman 
of the program committee, who re- 
ported on the programs for the 
forthcoming meetings. J. A. Lofte, 


chairman of the membership 
mittee, reported that the ch: 
roll consisted of 99 members, w 
quota set for 20 new member 
the year. Ernest Szekely rep 
for the building code committe: 
stated that the fifteenth dra 
the new Code for Milwaukee is 
in the hands of the committee 
The guest speaker of the eve 
V. M. Lathers, engineer, Barhe; 
Colman Co., Rockford, IIl., was t 
introduced, and he gave a talk o) 
Engineered Air Distribution. ki 
covered the subject in a funda: 
tal, but thorough manner. Sta: 
with airflow and air measurin: 
struments he touched upon 
fundamentals of air distribu 
contours of grilles and the nece 
of large aspect ratios, grille di 
charges and throws, louvers and 
turning vanes, and proper selection 
of grilles. Many of the illustrations 
used by Mr. Lathers, dealt h 
smoke tests, verifying different 
points as brought out in his ta! 
The meeting was adjourned follow 
ing a standing vote of thank: 
Mr. Lathers. Attendance 61. At 
tendance ratio 0.34. 


* 


f 


Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicant 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of ap; 
cants and their references shall be printed in the next issue of the Journat of the Society or sent to the members in 
approved manner as ordered by the Council. When the replies are received from references, the Candidate's application 
be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigne 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the pa: 
month 65 applications for membership have been received and the names of these men and their sponsors are published in th: 


following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, t! 
Council, urge members to assume their share of responsibility of receiving these candidates into membership by advising t! 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it i 


duty of every member to promote. 


Unless objection is made by some member by November 25, 1948, these candidates will be balloted upon by the Coun 
Those elected to membership will be notified by the Secretary immediately after election. 


Acueson, M. W., III, Pres., Bossi & Co., 
Inc. Proposers: H. F. Eastwood, H. D. 
Merrill*. Seconpers: J. F. Fisher*, 
H. C. Sawyer. 


ALBRECHT, R. A., JR., Sales Engr., Sheet 
Metal Engineering & Air Conditioning 
Co. Proposers: G. V. Sutfin, E. W. 
McNamee. Seconpers: K. A. Wright, 
T. D. Reiley. 


Attsop, R. P., Consulting Engr. (Ad- 
vancement). Proposers: H. R. Roth, 
V. J. Jenkinson. Seconpers: D. A. 
Stott, E. G. Spall. 


*Non member 
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Asx, Rosert S., Buyer, Montgomery 
Ward & Co. (Advancement). Propos- 
ers: A. B. Martin, L. D. Mandell, Jr. 
Seconpers: O. J. Prentice, C. M. 
Burnam, Jr. 

Asmus, Howarp P., Asst. Dist. Repr., 
Warren Webster & Co. Proposers: 
Edwin Woolcock, Joseph Davis. Sec- 
onpvers: J. H. Bryce, T. F. Killeen. 


Batpwin, H. Kariete, Sales, Utility 
Appliance Corp. Proposers: Leo 
Hungerford, R. A. Lowe. SeconpeErs: 
R. M. Storms, Maron Kennedy. 

Baver, Evcene F., Owner, Automatic 
Water Heater Service Co. Proposers: 


R. L. Byers, E. E. Maurer. Secon! 
B. E. Mastee*, P. B. Howard* 


BECKERMANN, CHARLES A., Vice-Pr 
Sodemann Heat & Power Co 
posers: E. T. Clucas, B. C. Si! 
Seconvers: M. F. Carlock, G A 
Langenberg. 


Bocxset, L. L., Radiant Htg. ! 
Chase Brass & Copper Co. Proposes 
S. R. Osborne, R. L. Maher. Secon! 
ERS: R. W. Sidbury, E. C. Marsd: 

Boss, Hersert E., Mech. Engr., Aero! 
Corp. Proposers: Milner Noble, L. A 
Childs. Seconpers: L. H. Fritz ers 
W. E. Heibel. 


Heating, Piping & Air Conditioning, November 1% 









































OURNAL 
SECTION 





B ran, Catvin E., Standard Roofing 
Material Co. Proposers: John H 
un. Jr., G. T. Donceel. Seconpers: 
X. Loeffler, Jr., J. R. Patten. 

Brown, Leste S., Mech. Engr., Bell 
ephone Co. of Canada. Proposers: 
2. Petrinec, D. A. Stott. Seconpers 

HR. Roth, E. R. Turnbull. 
Bryxee, P. Gunnar, A. B. Enkopings 
Verkstader. Proposers: E. F. Snyder, 
E. Haines. Seconpers: Martin 
Edman*, C. W. Nessell 
Burr, STANLEY H., S. H. Burt, Sales & 
Energ. Proposers: D. E. Sedgwick, 
O. L. Lilja. Seconvers: H. J. Sewell", 
A. D. Cole.* 


CAMPBELL, FRANK W., Student, Purdue 
University. Proposers: W. T. Miller, 
F. B. Morse. Seconpers: C. W 
Messersmith*, H. G. Venemann* 

Carrer, Rospert C., Engr. in charge Bldg 
Services, Stone & Webster Engineering 
Corp. Proposers: R. H. Cutting, W 
H. Silk. Seconpers: A. S. Ciresi*, 
H. L. Repp. 

Cotpert, Frep, Mfrs. Agent. Proposers 
W. R. Lee, L. S. Reagan. Seconpers 
G. C. Bergtholdt, Edwin Jones. 

Cricuton, Georce A., Asst. Field Engr., 
lrox>Fireman Mfg. Co. of Canada, 
Ltd. Proposers: M. M. Todd, W. R 
Blackhall. Seconpers: D. R. Steeves, 
H. S. Moore 

CurRISTMAN, THEODORE P., Jr. Engr., Air 
Conditioning, Inc. Proposers: L. S 
Pawkett, R. W. Barnes. SECONDERS 
K. J. Monier, F. C. Benham, Jr 


Davin, JosepH M., Lewie David. Pro- 
posers: J. R. Carroll, Jr., R. J. Martin* 
Seconpers: H. D. Bareither, J. C 
Miles* 

Dinsmore, RAutPH E.. Estimator, Rustad 
Htg. & Plbg. Co. Proposers: E. J. 
Rosen, M. N. Musgrave. S&coNDERS 
R. O. Wesley, D. O. Mead 

Doan, Douctas, Gen. Mgr. & Chief 
Engr., Kirby Hammond, Inc. Propos- 
ers:R. A. Stipp, V. D. Ramseur, Jr 
Seconpers: R. K. Rouse, G. R. Morgan 


Ecuots, D. L., Treas., Matthews Engi- 
neering Co. PROPOSERS: me 2 
Matthews, C. A. Barbeck. SeconpERS 
S. S. Brandt, W. R. Barbeck 

Encuisu, A. L., Owner, The A. L. English 
Heating & Air Conditioning Co 
Proposers: A. R. Curtis, R. H. East. 
SECONDERS: E. V. Gritton, S. J 
J spersen 


FREEMAN, F. W., Mech Designer, 
Patchen and Zimmerman, Engrs. Pro- 
posers: L. F. Lawrence, Jr., C. A 


Spears, Jr. SECONDERS F. S 
Whitehouse*, H. F. Zimmerman* 

Fy ~ 

Ricnarp A., Gen. Mgr., Page 
A 


Conditioning Co., Inc. Proposers: 
W. M. Wallace, II, E. C. Jones. Sec- 
s: C. Z. Adams, R. E. Mason 


ember 


GALL, FRANK, Sales Engr., Bell & Gossett 
Co. Proposers: R. E. Moore, C. E 
Pullum. Seconpers: E. J. Gossett, H 
A. Lockhart. 

Gipson, A. C., Mgr., Industrial Power 
Dept., Nashville Electric Service. Pro- 
POSERS Foskett Brown, W. C 
Armistead. Seconpers: J. M. Gallagher, 
Jr., W. F. Swats, Jr. 

GILMAN, STANLEY F., Special Research 
Asst., University of Illinois. Propos- 
ers: S. Konzo, R. J. Martin.* Seconp- 
ers: R. L. Porter*, R. M. Wright* 

GritTani, H. R., Jr. Draftsman, The 
Trane Company of Canada, Ltd. Pro- 
posers: J. W. O'Neill, H. M. Treleaven 
Seconpers: A. M. Dion, S. A. Jennings 


Hautsey, A. E., Designer-Draftsman, 
Engrs. Dept., Metropolitan Police, New 
Scotland Yard. Proposers: M. B 
Eamer, C. A. Suckan*. S&conpers 
S. H. Griffin*, R. E. Hughes* 

Hasso, Dantet B., Hasso Brothers. Pro- 
posers: H. H. Koster, J. W. Booker 
Seconpers: R. D. Myers*, L. J 
Hodgins*. 

Herrinc, Tom N., Engr., Modern Supply 
Co. Proposers: R. L. Cook, C. A 
McKinney. Seconpers: W. M. Lippert, 


C. G. Crocker. 


Jack, New T., Sales Engr., W. Jack Re- 
frigeration & Air Conditioning Co 
Proposers: R. H. Fitzsimons, D. B 
Thomas*. Seconpers: N. H. Kangas, 
J. W. Powlesland 

Jensen, M. R., Mech. Engr., Hitchcock 
& Estabrook, Cons. Engrs. Proposers 
F. F. Lange, J. B. Estabrook*. Sec- 
onpers: L. C. Gross, G. A. Marin* 


KANTER, Pinney, Owner, Four Way 
Ventilating Co PROPOSERS L. § 
Pawkett, R. W. Barnes. SEcoNDERS 
K. J. Monier, F. C. Benham, Jr 

KorAN, STEPHEN, E., Sales Engr., United 
States Radiator Corp. Proposers: D 
O. Mead, R. H. Liniger. Seconpers 
L. J. Harrington, N. W. Wilson. 


LANKOW, Heten P., Student, Oregon 
State College. Proposers: J. D 
Kroeker, R. C. Chewning. Seconpers 
J. H. Bonebrake, R. W. Peterson 

Lee, W. R., Bldg. Supt., Southwestern 
Art Association. (Advancement). Pro- 
posers: F. M. Thomas, A. D. Holmes 
Seconpers: R. W. Winget, Frank 
McPherson* 

LeVasseur, ALBERT R., Owner, Albert 
R. LeVasseur. Proposers: R. M. Ripley, 
S. R. Osborne. Seconpers: W. O 
Mosher, Winfield Roeder 

Looney, H. W., Vice-Pres., Looney’s 
Sheet Metal, Inc. Proposers: W. R 
Lee, C. J. Kesseler. Spconpers: A. D 
Holmes, F. M. Thomas 


Marparcer, JOHN P., Research Director, 
Physical Environment Unit, University 
of Illinois. Proposers: R. W. Keeton, 
M. K. Fahnestock. Seconvers: E. P 
Heckel, Nathaniel Glickman 
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McCary, Ricnarp F., Sales Engr., E. L 
Luke & Co. Proposers: L. S. Pawkett 
R. W. Barnes. Seconpers: K. J 
Monier, F. C. Benham, J: 

McCLeNAHAN, JAMES W., Secy.-Treas 
Macnsons Contracting Engrs. Pro- 
posers: J. L. Rumsey, J. E. Murray 
SECONDERS R. C. Cushing, J. E 
Marshall 

McExroy, Georce E., Supervising Eng: 
Mine Ventilation Section Healt} 
Branch, U. S. Bureau of Mines. Pro 
posers: A. C. Fieldner, Ernest Szeke! 
Seconpers: C. M. Humphreys, R. D 
Madison 

McMUutten, James M., Gen. Mgr., Amer- 
ican Air Conditioning Corp. Propos- 
ers: D. R. Groth, E. W. Gray. Sr 
onDERS: K. L. Sain, J. H. Spaan 


Oris, Cart K., Secy., Joseph Davis, In 
Proposers: J. H. Bryce, Joseph Davis 
Seconpers: F. J. Weber, E. P. Browr 


Pace, Henry D., Engr., Dept. of the 
Army, Corps of Engineers. Proposers 
D. W. Davis, Jr.. C. H. Amundson 
Seconpers: Ernest Szekely, E. W 
Gifford 

Paterson, J. A., Sales Engr., Railway & 
Engineering Specialities, Ltd. Propos- 
ers: J. J. Lawlor, E. C. Ryon. Sec- 
onpDeRS: J. J. Foley, A. Nearingburg 

Potter, C. Westey. Mine Ventilation 
Engr., Homestake Mining Co. Pro- 
posers: C. W. Laws, F. R. Monick 
Seconpers: C. F. Smith, Jr. R. R 
Pullen* 


Pratt, JOHN N., Engr., Kampfer Appli 


ance. Proposers: W. C. Baker, E. C 
Willey. Seconpers: S. H. Graf*, Louis 
Slegel* 


Ramso, Avsert L., C. Boynton Cok 
Contracting Engr. Proposers: J. E 
Hannum*, C. R. Hixon*. Seconpers 
Y. A. Elizondo*, J. C. McKinnon 

Reacer, E. R., Jr., E. R. Reager Plumbing 
& Heating Co. Proposers: M. M 
Bolstad*, F. E. Ince. Seconpers: E. C 
Kuntz, C. H. Burnap 

Rrext, Cuartes F., Engrg. Draftsman, 
Reg. F. Taylor, Cons. Engr. Proposers 
R. F. Taylor, R. J. Salinger. Seconp- 
ers: H. L. DeVines, R. R. Kriechbaum 

Ritrer, Henry H., Mgr. Engrg. Dept 
Baber’s. Proposers: E. J. Kearby 
W. E. FitzGerald. Seconpers: O. H 
Atkins, M. E. Phillips* 

Ropertson, WILuiaAM G., Jr., Engr., Henry 
Adams, Inc. Proposers: E. L. Crosb 
E. H. Taze. Seconpers: H. D. Glase 
E. R. Kent 


Stamm, Ricnarp H.., Jr. Htg. Engr., Crane 
Co. Proposers: T. S. Jones, K. M 
Stevens. Seconpers: C. W. Schumacher 
D. M. Allen 


Tuomas, Donatp B., Mer., Air Cond 
Div., Canadian General Electric Co 
Ltd. Proposers: A. J. Dickey, M. F 
Thomas. Seconpers: J. W. Powlesland 
H. R. Roth 
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Tumiuity, Jack E., Chief Engr., Ameri- 
can Air Conditioning Corp. Propos- 
ERS: D. R. Groth, E. W. Gray. Sec- 
onpers: K. L. Sain, J. H. Spaan. 


VARRENDER, ALEXANDER C., Acting Mgr.. 
Domestic Htg. Section, Canadian 
General Electric Co. Ltd. Proposers: 
A. H. Hills, J. W. Powlesland. Seconp- 
ers: H. R. Roth, W. McLean*. 


*Non member 


OBITUARIES 


Joseph K. Goundie—Word has been 
received at Society headquarters 
office of the death on August 12, 
1948, of Joseph K. Goundie, engi- 
neer with the Fritch Coal Co., Beth- 
lehem, Pa. 

Mr. Goundie was born at Lebanon, 
Pa., on December 29, 1889. He at- 
tended the Allentown Preparatory 
School and Lehigh University, from 
which he received a degree as engi- 
neer of mines in 1927. In 1929 he 
became fuel engineer for the-Brown- 
Borhek Co., Bethlehem. After three 
years he joined the staff of the 
Fritch Coal Co. as sales engineer in 
charge of surveys, selection of 
equipment, laying out and supervis- 
ing installations, which position he 
held until his death. He joined the 
Society in 1938. 


ee 


Walter Knox, well-known engineer 
in the stoker industry, died sudden- 
ly, on August 19, 1948, while on a 
business trip at Savanna, Ill At the 
time of his death, he was associ- 
ated with the Rheem Mfg. Co., 
Chicago, Il. 

Mr. Knox, who was born in 
Morrison, Ill., on July 1, 1900, at- 
tended the University of MIlinois 
where he received his A.B. in 1923 
and his B.S. in 1934. Following a 
few years with the Stoker Division 
of Fairbanks, Morse & Co., Chicago, 
Ill., with the Whiting Co., Harvey, 
Ill., and Armour Institute, Mr. Knox 
joined the Koppers Co., Pittsburgh, 
Pa., as director of its Stoker Labor- 
atory. Here he gained his reputation 
as one of the country’s best in- 
formed men on stoker operation 
and design. He was later with H. D. 
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Wetter, S. I., Partner, Southwest Weath- 
ermakers, Inc. Proposrers: W. R. Lee, 
Frank McPherson. Seconpers: Boyd 
Purifoy, J. C. Penafeather. 

Wuirttincton, Dick W., Pres., Whittington 
Pump & Engineering Corp. Propos- 
ers: C. R. Ammerman, I. W. Cotton. 
Seconpers: William Dwyer, T. R. 
Davis. 

Witurams, Joun H., Student, Temple 
University. Proposers: A. M. Smith, 





Conkey Co., Mendota, Ill., and the 
Morse Chain Co., Detroit, Mich. 

A member of the Society since 
1943, Mr. Knox also belonged to the 
AIME, the Coal-Heat Club of Chi- 
cago, the American Legion and had 
been a member of the engineering 
committee of the Stoker Manufac- 
turers Association. 


— 


Louis F. Nordine, president of the 
Warren Plumbing & Heating Corp., 
Front Royal, Va., passed away sud- 
denly on June 7, 1948. He had been 
a member of the Society since 1914. 
He took an active interest in the 
affairs of the Washington, D. C. 
Chapter of the Society and served 
as its secretary in 1937. 

A native of Lake City, Minn., Mr. 
Nordine was born on Oct. 19, 1884. 
He attended Lake City High School 
and the University of Minnesota. 

Before joining the Warren Plumb- 
ing & Heating Corp., Mr. Nordine 
was with the Andrews Heating Co., 
Minneapolis, the Herman Nelson 
Corp., Moline, Ill., the Minneapolis- 
Honeywell Regulator Co., Minne- 
apolis, and The Trane Co.’s, Wash- 
ington, D. C. office. 


~— 


Gordon N. Sale, Toronto, Ont., died 
suddenly at his home on September 
21, after suffering a cerebral hem- 
orrhage. Mr. Sale, prominent in the 
compressed gas industry, was at his 
desk on the day before. He was in 
his 38th year. 

Mr. Sale had been associated with 
Dominion Oxygen Co., Ltd., since 
1939 and two years ago was appoint- 
ed manager of process service. He 
was widely known throughout 
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oo 
J. S. Newton*. Seconpers: F a, 
Hamel*, W. C. Setzer*. 


WIssMILLER, V. DALE, Supervisor Re. 
frigeration & Natl. Accts, Minnea) ))\.. 
Honeywell Regulator Co. Propo eas 
J. E. Haines, E. F. Snyder. Secon es 
J. S. Locke, M. R. Eastin. 


Woutras, Harry A., Jr., Owner, 
A. Wohlrab. Proposers: A. M. 
W. C. Setzer*. Seconpers: \\\ p 
Jacobs*, J. Newton*. 


Canada in many industries becaus 
of his work on oxy-acetylene weld- 
ing and cutting processes. 

He was born in Toronto on No- 
vember 6, 1911, and attended Park- 
dale Collegiate School and the Uni- 
versity of Toronto. He was a mem- 
ber of the old Parkdale Canoe Club 
and Island Aquatic Club and par- 
ticipated in many regattas through- 
out Canada. 

Besides being a member of t! 
ASHVE, he was also a member 
the American Society for Metal 
and the Canadian Welding Societ, 
and a member of St. Paul’s Kings- 
way Anglican Church. 

He leaves his wife, the former 
Rheta Elizabeth Fox; two sons 
Gordon N. G. Sale and Digb: 
Graham Sale; a daughter, Joanna 
Elizabeth Sale; his mother, Mrs. G 
N. Sale, Toronto, and a sister, Mrs 
C. F. Burk, Talara, Peru. 

—> 

John H. Waterman—The Societ 
has learned with regret of the pass- 
ing on August 27, 1948, of John H 
Waterman, Boston, Mass., a Lilt 
Member of ASHVE. He was 81 years 
old and had been associated with 
Charles T. Main, Inc., since 1919 

Born in Boston, Mass., in 1867, he 
attended the Boston English High 
School. His first job was wil! 
Thomson-Houston Elec. Co. in the 
construction department. He late! 
served as engineer with United Elec- 
tric Securities Co., Planters Com- 
press Co., Allis-Chalmers Mfg. © 
and the Light, Heat and Power 
Corp. During World War I, he wa 
with the United States War Indus 
tries Board. 

Mr. Waterman, who joined th 
Society in 1931, was also a membe! 
of ASME and AIEE. 
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AMERICAN SOCIETY 
AND VENTILATING 


OF HEATING 
ENGINEERS 


yeadquarters: 51 Madison Ave., New York 10, N. ¥. (Tel.: MUrray Hill 3-0201) 
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Otheers 
President....+.---ee0e- G. L. Tuve Treasurer....... ..L. BE. Seazy 
First Vice Pres...A. E. Stacey, Jr. Secretary.......A. V. HutcHInson 


Technical Secretary.Cart H. FLiInk 
.C. A. McKeeman 


Second Vice Pres..Lester T. Avery 
Assistant to the President. 


Couneil 


Tuve, Chairman A. E. Stacey, Jr., Vice Chairman 


G. I 
Three Years: D. M. Atuen, F. A. Hamer, C. S. Leopotp, H. E 
Sprovtl 
o Years: M. W. Busuop, Cart F. Boester, Leo Huncerrorp, R. F 
TAYLOR 
One Year: E. G. Carrier, F. W. Hurcutson, R. A. Suerman, B. M. 


Woonos, M. S. Wunperticn, L. N. Hunter, Ex-Officio. 


Council Committees 

Executive—G. L. Tuve, Chairman; Lesrer T. Avery, A. E. Sracey, Jr., 
L. E. See.ey, Ex-Officio 

Finance—R. A. SHERMAN, Chairman; 
L. E. Seecey, Ex-Officio. 

Program and Papers—A. E. Sracey, Jr., 
F. W. HuTCHINSON. 

Membership—R. F. Taytor, Chairman; E. G. Carrer, Leo Huncerrorp 


Standards—M. S. Wouwver.icn, Chairman; D. M. Atten, C. F. Borster 


Lester T. Avery, C. S. Leopo.p 


Chairman; M. W. BtsnHop, 


Advisory Board 

Baldwin M. Woods, Chairman; Homer Addams, M. F. Blankin, W. H. 
Carrier, S. E. Dibble, S. H. Downs, W. H. Driscoll, E. O. Eastwood, 
w. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. 
Harding, H. M. Hart, C. V. Haynes, E. Vernon Hill, John Howatt. 
D. D. Kimball, G. L. Larson, S. R. Lewis, J. F. McIntire, Alfred J 
Offner, F. B. Rowley, A. C. Willard and C.-E. A. Winslow. 


Chapter Delegates Committee 1948 


CHAPTER DELEGATE ALTERNATE 
ATLANTA L. L. Barnes Leo Sudderth, Jr 
Centra New Yor« D. L. Mills Cc. O. Mackey 
Cewrrat OnTO H. R. Allonier W. M. Myler, Jr. 
CINCINNATI H. K. Jennings M. E. Mathewson 
Connecticut S. R. Osborne Winfield Roeder 
Dewta J. S. Burke L. R. Maxwell 
Gotpen Gate John Everetts, Jr. N. H. Peterson 
ILLINOIS W. A. Kuechenberg Cc. M. Burnam, Jr 
INDIANA I. W. Cotton G. B. Supple 
lowa C. A. Wheeler D. C. Murphy 
Kansas Crry H. E. Gould Henry Nottberg, Jr. 
MANITOBA D. S. Swain Einar Anderson 
MASSACHUSETTS Adolph Ehrenzeller R. T. Kern 
MEMPHIS E. E. Scott 
MIcHIGAN E. F. Hyde 
MINNESOTA L. C. Gross B. F. McLouth 
MONTREAL T. H. Worthington Leo Garneau 
NEBRASKA K. R. Magarrell K. E. Martin 
New York M. C. Giannini A. A. Bearman 
Norra CAROLINA E. S. deWitt DeParx Stimson 
Norta Texas C. R. Gardner G. A. Linskie 
NorTHERN OHIO W. R. Moore L. S. Ries 
OKLAHOMA G. T. Donceel E. T. P. Ellingson 
ONTARIO W. W. Miller A. J. Strain 
OREGON J. P. McDermott B. W. Farnes 
Pactric NORTHWEST L. L. Bysom J. D. Sparks 
PHILADELPHIA J. O. Kirkbride E. K. Wagner 
PITTSBURGH B. B. Reilly C. H. Schneider 
Rocky MountaIn H. H. Herman D. J. McQuaid 
St. Louis G. W. F. Myers B. L. Evans 
SHREVEPORT A. H. Otto 
Sours Texas D. M. Mills Cc. C. Quin 
Southern CALIFORNIA R. A. Lowe R. S. Farr 
Sournwest Texas G. R. Rhine I. W. Wilke 
Uran Cc. E. Ferguson E. V. Gritton 
VIRGINTA D. E. Phillips 
Wasnmvcron, D. C. H. H. Hill A. S. Gates, Jr. 
Western MicHIcan H. R. Limbacher C. H. Pesterfield 
Westren New Yorx Roswell Farnham Edwin Woolcock 
WISCONSIN R. D. Rodwell! J. R. Vernon 
Special Committees 
Admission and Advancement—E. R. Queer, Chairman: T. F. Rockwell 


(two years), L. S. Ries (three vears). 
Army Liaison R. A. Sherman, Chairman; Lester T. Avery, L. N. 
a “ H. King McCain, S. C. Rothman, A. E. Stacey, Jr., T. H 
ASHVE Code for Testing Heavy Duty Furnaces—E. K. Campbell, 
Chairman; Bowen Campbell, R. S. Dill. F. A. Kitchen, A. P. Kratz, 
W. J. one B. F. McLouth, F. L. Meyer, y. &. Nunlist, A. A. 


Olson, Reilly, Dr. H. J. Rose, H. A. Sope 

Chapter hee M. Allen, Chairman; C. Z. haewe, © . S. Koehler, 

J. Donald Kroeker, C. H. Pesterfield, W. F. Ryan, D. A. Stott. 
Downs, Chairman; John James, 


Constitution and By-Laws—S. H. 
H Sproull. 
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Guide Publication—R. C. Cross, Chairman; A. B. Algren, R. L. Byers 
R. P. Cook, Nathaniel Glickman, B. H. Jennings, H. R. Limbacher 
W. M. Wallace, II, W. N. Witheridge, Cyril Tasker, Ex-Officio 

Nominating—J. E. Haines, Minneapolis, Minn., Chairman, KR. H 
Carpenter, New York, N. Y., Vice Chairman; F. C. McIntosh, Pitts- 
burgh, Pa., Secretary; C. M. Ashley, Syracuse, N. Y.. Leo Garneau 
Montreal, Que., Canada: John James, Chicago, Ill.; G ae 
Myers, St. Louis, Mo.: G. B. Supple, Indianapolis, Ind.; Art Theobald, 
Los Angeles, Calif.; W. M. Wallace, Il, Durham, N. C. Alternates 
H. King McCain, Atlanta, Ga., and D. M. Mills, Houston, Tex 

Publication—John James, Chairman: R. S. Dill, S. S. Sanford, R. D 
Madison, Ex-Officio. 


Publication Policy—Lester T. Avery, Chairman: R. S. Dill, John Jame 
L. N. Hunter, L. P. Saunders. ~ 
Public Relations—M. F. Blankin, Chairman; J. S. Locke, C. E. Price 
C. Richmond, T. H. Urdahl, B. M. Woods 
Research Promotion—J. E. Haines, Chairman; W. E. Heibel, A. J 


Hess, C. E. Price, D. L. Taze 


Committee on Research 
ASHVE Research Laboratory, 7218 Euclid Ave., 
Ohio (Tel.: EXpress 6161) 


L N. Hunter, Chairman R. D. Mapison, Vice Chairman 
Cyrit Tasker, Director of Research . C. Frevoner, Ex-Officio 


Executive Committee: L. N. Hunter, Chairman; R. D. Madison. Vice 
Chairman; L. G. Miller, L. P. Saunders, W. E. Zieber. 


Three Years: A. B. Atcren, M. C. Grannint, C. W. Jounson, E. R 
Queer, W. E. Zreser 


Two Years: R. C. Cross, M 
Kurta, T. H. Urpan.. 


One Year: L. N. Hunter, C. O. Mackey, R. D. Maptson, L. G. Mrier 
L. P. SAuNDERS 


Technical Advisory Committees 1948 
Air Cleaning: R. S. Dill, L. L. Dollinger, Jr.. O. C 


Cleveland 3, 


K. Fannestocx, Jonn James, F. J 


Chairman; 


Eliason; R. S. Farr, C. D. Graham, A. B. Hubbard, R. E. Hunsaker, 
D. L. Hunzicker, J. W. May, K. W. MacKenzie, R. H. Mills, G. W 
Penney, L. P. Saunders*, R. P. Warren, R. D. Wood 

Air Distribution: Ernest Szekely, Chairman; N. E. Berry, R. M 
Conner, S. H. Downs, F. B. Holgate, F. J. Kurth*, J. N. Livermore 

D. Madison*, G. E. McElroy, L. G. Miller*, D. W. Nelson, G. B 
Priester, T. H. Troller. 

Air Sterilization: W. F. Wells, Chairman; W. T. Anderson, Jr 


L. J. Buttolph, C. W. Flood, Jr., Leonard Greenburg, M.D., B. H 


Jennings, E. R. Queer*, J. A. Reyniers, Mildred W. Wells, M.D 
C.-E. A. Winslow. 

Combustion: R. K. Thulman, Chairman; P. R. Achenbach, J. F 
Barkley, L. L. Connell, R. C. Cross*, R. B. Engdahl, R. C. Johnson, 
W. B. Kirk, J. W. Miller, W. M. Myler, Jr., H. J. Rose, K. O. 


Schientner, E. T. Selig. Jr., T. H. Smoot. 

Cooling Load: W. E. Zieber®, Chairman; C. M. Ashley, R. D. Blum, 
W. F. Friend, R. H. Heilman, H. W. Heisterkam R. C. Jordan, C. F 
Kayan, J. N. Livermore, R. H. Lock, C. O. Mac ey®, J. P. Stewart 

Corrosion: L. F. Collins, Chairman; A. S. Gates, Jr., A. E. Griffin, 
E. W. Guernsey, R. L. Hallett, P. G Kayser H. A. Pray, F. N. Speller, 
T. H. Urdahl®. 

Heat Flow Through Glass: R. A. Miller, Chairman; A. B 
Algren*, A. H. Baker, F. L. Bishop, Jr., J. E. Frazier, J. S. Herbert, 
E. H. Hobbie, L. K. Jones, C. O Mackey®, F. W. Preston, W. C 


Randall, Vic Sanders, H. B. Vincent, G. B. Watkins, F. C. Wood 

Heating Load: T. F. Rockwell, Chairman; C. M. Ashley, R. A 
Biggs, A. I. Brown, R. C. Cross*, R. S. Dill, W. S. Harris, J. M. 
Hartman, S. I. Rottmayer, M. W. Shears, G. H. Tuttle. 

Industrial Ventilation: W. N. Witheridge, Chairman; A. D 
Brandt, . B. Harris, W. C. L. Hemeon, D. E. Humphrey, C. W 
Johnson*, J. M. Kane, M. G. Kershaw, L. L. Lewis, L. G. Miller®, 
H. A. Mosher, B. F. Postman, B. R. Small, R. P. Warren, H. E. Ziel. 

Insulation: E. R. ueer*, Chairman; R. E. Backstrom, C. B 


Bradley, R. B. Crepps, H. Jefferson, H. E. Lewis, L. E. Pasek, H. E 
Robinson, Vic Sanders, T. D. Stafford, L. V. Teesdale, R. K. Thulman, 
T. T. Tucker, P. M. Woodworth. 


Panel Heating and Ceoling: G. D. Winans, Chairman; A. B 
Algren*, R. L. Byers, P. B. Gordon, L. N. Hunter* (Ex-Officio), John 
ome J. S. Locke, John Magos, H. F. Randolph, Cyril Tasker (Ez- 

cto) 

Group A—Heat Distribution Within and Behind the Panel: P. B 

Gordon, Chairman; A. B. Algren*, R. A. Biggs, R. S. Dill, H. L 

Flodin, F. E. Giesecke, W. S. Harris, C. F. Kayan, G. D. Lain, 


C. W. Meininger, D. L. Mills, C. W. Nessell, P. S. Park, S. I. 
Rottmayer, S. K. Smith, R. K. Thulman, S. M. Van Kirk, G. L 
Wiggs, L. H. Yeager. 

Group B—Heat Transfer Between the Panel and the Space: John 
James*, Chairman; H. F. Randolph, Vice Chairman; C. M. Ashley. 
J. T. Bergen, C. F. Boester, Wharton Clay, Linn Helander, A. L 
Jaros, Jr., H. A. Lockhart, C. O. Mackey*, R. A. Miller, G. W 


Penney. G. G. Sward, J. M. van Nieukerken. 
Group D—Controls: J. S. Locke, Chairman; A. B. Algren*, H. W 
Alyea, S. D. Browne, R. L. Campbell, C. M. Garner, P. B. Gordon, 


W. J. Hajek, A. J. Keating, W. H. Kliever, H. T. Kucera, P. F 
Neess, R. S. Penn, J. K. M. Pryke, E. J. Ritchie, C. W. Signor, 
N. D. Skinner, A. S. Widdowfield. 

Physiological Research: C.-E. A. Winslow, Chairman; Thomas 
Bedford, M.D., Capt. A. R. Behnke, MC, USN, E. W. Brown, M_D.. 
A. C. Burton, M.D., E. F. DuBois, M.D., ‘. ‘ Gagge, R. M. Graham, 
M.D., R. W. Keeton, M.D., D. H. K. Lee, . L. G. Miller*, André 
Missenard, Charles Sheard. 

Sorbents: John Everetts, Jr.. Chairman; F. C. Dehler, M. C. 
Giannini*, C. H. B. Hotchkiss, E. R. McLaughlin, J. C. Patterson, 
G. L. Simpson, F. J. Swaney. 


Weather Design Conditions: T. H. Urdahl*, Chairman; J. C 
Albright, P. D. Bemis, H. S. Birkett, J. P. Fitzsimons, J. H. Hart 
L. Holladay, W. M. Wallace, I. 
*Member of Committee on Research 
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OFFICERS OF LOCAL CHAPTERS 


AND STUDENT BRANCHES 


(41 Chapters—3 Student Branches) 





Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 
Friday. President, L. L. Barnes, 3865 Wieuca Terrace. Secretary, R. L. 
Beach, 131 Clarion Ave., Decatur. 


Central New York: Organized 1944. 2 Syracuse, N. Y. 
President, D. L. Mills, 1407 N. Madison St., me. Secretary, J. H. 
Carpenter, 3515 Midland Ave., Syracuse 7. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets. Third Monday. President, W. M. ler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H. G. Hays, 851 W. rd Ave., Columbus 8. 


Cincinnati: Organized 1932. Headquarters, Cincinnati. Ohio. Meets 
First Tuesday. President, M. E. Mathewson, 1211 Enquirer Blidg., 
Cincinnati 2. Secretary, E. W. McNamee, 1729 John St., Cincinnati 14. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn 
President, E. C. Marsden, 44 Hicks St., Hartford. Secretary, T. L. 
Arnold, 26 Francis Ave., Hartford. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets. 
Second Tuesday. President, L. V. Busenlener, 2927 Jackson Ave., New 
ys = Secretary. Ralph Elizardi, 31442 St. Charles Ave., New 

rleans 12. 


(jolden Gate: Organized, 1937. Headquarters, San Francisco, Calif 
Meets, First Thursday. President H. V. Hickman, 1129 Folsom St., 
= am 1. Secretary, R. C. Cushing, 1136 Howard St., San 

rancisco ° 


iMinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, Second 
Monday. President, C. M. Burnam, Jr., 6 N. Michigan Ave., Chicago 2. 
Secretary, G. W. Bornquist, 629 W. Washington Blvd., Chicago 6. 


Indiana: Organized, 1943. Headquarters. Indianapolis, Ind. Meets, 
Fourth Friday. President, P. R. Jordan, 311 E. South St., Indianapolis 4. 
Secretary, C. F. A. Locke, 111 E. 34th St., Indianapolis 5. 


lown: Organized, 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, D. C. Murphy. 840 Fifth Ave., Des Moines 14. 
Secretary, R. S. Stover, Kresge Bldg., Marshalltown. 


Kansas City: Organized, 1917. Headquarters, Kansas oy. Mo. 
Meets First Monday. President, H. E. Gould, 1924 Oak Rd., Kansas 
City 8. Secretary, K. M. Stevens, 1510 Main St., Kansas City. 


Manitoba: Organized, 1935. Headquarters, Winnipeg. Man., Canada 
Meets, Third Thursday. President, J. R. Stephenson, 838 Notre Dame 
Aa Winnipeg. Secretary, D. F. Michie, 838 Notre Dame Ave.. 
Vinnipeg 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. President, R. T. Kern, 51 Claflin St., Leominster. 
Secretary, D. W. Blair, 59 Frost St., Cambridge. 

Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets. 
First Monday. President, E. E. Scott, 918 Dermon Bldg., Memphis 3. 
Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets. 
First Monday after 10th of month. President, E. F. Hyde, 708 Oakland 
Ave., Birmingham. Secretary, J. H. Spurgeon, 5050 Joy Rd., Detroit 4. 


Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. 
Meets, First Monday. President, O. L. Lilja, 5000 16th Ave., S., Min- 
neapolis 7. Secretary, E. F. Snyder, Jr., 4324 Zenith Ave., N., 
Minneapolis 12. 


Montreal: Organized, 1936. Headquarters, Montreal, Que., Canada. 
Meets, Third Monday. President, Leo Garneau, 25 Salisbu Rd., 
a ae Que. Secretary, R. R. Noyes, 630 Dorchester St. W., 
Montreal. 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets. 
Second Tuesday. dent, K. R. Magarrell, 127 So. Main St., Council 
Bluffs, Ia. Secretary, F. E. Prawl, 2820 Harney St., Omaha 2. 


New York: Organized, 1911. Headquarters, New York, N. Y. 
Meets, Third Monday. President, A. A. Bearman, 444 West 56th St., 
ow Lo J * Secretary, Carl H. Flink, Room 3000, 51 Madison Ave.., 

ew Yor’ b 


North Carolina: Organized, 1939. Headquarters, Durham, N. C. 
Meets, Quarterly. President, E. S. deWitt, 1211 Commercial Bank Bldg., 
Charlotte. Secretary, R. M. Warren, Jr.. 1001 N. Church St., Charlotte 1. 


North Texas: Organized, 1938. Headquarters, Dallas, Tex. Meets. 
Third Monday. President, B. S. Foss. Jr., 711 Construction Bidg. 
Dallas 1. Secretary, Herman Blum, Jr., 2812 Fairmount St., Dallas 4. 


Northeastern Oklahoma: Organized, 1948. Headquarters, Tulsa. 


Okla. President, W. R. Lee, 303 Beacon Bidg., Tulsa 3. Secretary. R. F. 
Shoemaker, 1136 So. Peoria, Tulsa. 
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Northern Ohio: Organized, 1916. Headquarters, Cleveland 
Meets, Second Monday. President, W. R. Moore, 5005 Euclid \,y, 
caepenmns. Secretary, John Richmond, 10210 Woodland Ave eve. 
and 4. 


Oklahoma: Organized, 1935. Headquarters, Oklahoma City 2k), 
Meets, Second Monday. President, J. H. Spaan, Jr., 1303 N eir 
Oklahoma City 6. Secretary, J. R. Patten, 627 N.W. Second St k 
homa City. 


Ontario: Organized, 1922. Headquarters, Toronto, Ont.. ( 
Meets, First Monday. President, E. G. ~— 73 Simcoe St., Tor 
Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. 


Oregon: Organized. 1939. Headquarters, Portland, Ore eet 
Thursday after First Tuesday. President, E. R. Lokey, 1238 W 
Glisan St., Portland 9. Secretary, A. N. Hoss, 621 S. W. Alder, P 


Pacific Northwest: Organized. 1928. Headquarters. Seattle Wa. 
Meets, Second Tuesday. President, L. L. Bysom, 1214 Eight) s: 
Bremerton. Secretary, D. O. Mead, 816 Arctic Bldg., Seattle 4 


Philadelphia: Organized, 1916 Headquarters. Philadelph Pp 
Meets, Second Thursday. President, J. O. Kirkbride, Fourth & | ocy 
io Seen 6. Secretary, M. E. Barnard, 12 S. 12th St., 
elphia 7. 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. Mee: 


Second Monday. President, H. E. Park, 201 E. Carson St., Pittsburg) 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh = 
e 


Rocky Mountain: Organized, 1944. Headquarters, Denver 
Meets, First Wednesday. President, Fred Janssen, 1123 W. Third Ave 
Denver 9. Secretary, F. C. Allen, 4467 King St., Denver 11. 


St. Lonis: Organized, 1918. Headquarters, St. Louis, Mo. Meet 
First Tuesday. President, B. L. Evans, 571 Stratford Ave., Universit 
City. Secretary, C. H. Burnap, 1635 Syndicate Trust Bidg., St. Louis | 


Shreveport: Organized 1948. Headquarters, Shreveport, La. Pres 
dent, W. E. FitzGerald, 939 Louisiana Ave., Shreveport. Secretary 
O. J. Dykes, Jr., 1012 Market St., Shreveport. 


Seuth Texas: Organized, 1938. Headquarters, Houston, Tex 
Meets, Third Friday. President, C. C. Quin, 809 Stuart Ave 
Houston 6. Secretary, R. J. Salinger, 4510 Dewberry Lane, Houston ‘ 


Southern California: Organized, 1930. Headquarters. Los Angel 
Calif. Meets, Third Wednesday. President, R. S. Farr, 2615 Southwes 
Dr., Los Angeles. Secretary. L. J. Helms, 633 S. Berendo St. | 
Angeles 5. 


Southwest Texas: Organized, 1946. Headquarters, San Antor 
Tex. President, G. R. Rhine, 1208 Alamo National Bidg., San Antor 
Secretary, I. W. Wilke, 422 Congress Ave., Austin. 


Utah: Organized. 1944. Headquarters, Salt Lake City. Utah. Ve 
First Wednesday. President, E. J. Watts, 2485 Douglas St., Salt | 
City 5. Secretary, R. H. East, 326 E. First So., Salt Lake City 


Virginia: Organized, 1946. Headquarters, Norfolk, Va. Act! 
President. J. E. White. 7607 Gloucester Ave., Norfolk 5. Secretar 
D. E. Phillips, P. O. Box 674, Newport News. 


Washington, D. C.: Organized. 1935. Headquarters, Washingtor 
D. C. Meets, Second Wednesday. President, A. S. Gates, Jr., 621 N 
Jackson St., Arlington, Va. Secretary, J. G. Muirheid, 2013 Nev 
Hampshire Ave., N. W., Washington 9. 


Western Michigan: Organized. 1931. Headquarters, Grand Rapids 
Mich. Meets. Second Monday. President, H. W. Wolters, 820 Staple 
Ave., N.W., Kalamazoo 54. Secretary, H. R. Limbacher, 760 E. \ 
St., Kalamazoo. 


Western New York: Organized, 1919. Headquarters, Buffalo. N. ‘ 
Meets, Second Monday. President, Edwin Woolcock, 2217 15th % 
fe ay — N. Y. Secretary, T. F. Killeen, 374 Delaware Avé 

uffalo 2. 


Wisconsin: Organized, 1922. Headquarters. Milwaukee, Wis Mee’ 
Third Monday. President, W. A. Ouweneel, 514 E. Ogden Ave. M- 
waukee 2. Secretary, H. F. Brinen, 2226 Kinzie Ave., Racine 


Student Branches 


North Carolina State College: Organized 1948. Headquarter 
Raleigh, N. C. President, J. G. Marshall. North Carolina State Colles! 
Secretary, Basil Greene, Apt. D-2, Grosvenor Garden Apts., Raleié’ 


Purdue University: Organized 1948, Headquarters, W. Lafaye''* 
Ind. Chairman, R. G. James, 411 E. 37th St., Indianapolis. Secreta 
D. M. Long, FPHA Apt. 423-2, W. Lafayette. 


Texas A. & M. College: Organized, 1946. Headquarters, ©ol'¢# 
Station, Tex. Meets, Third Thursday. President, S. E. Ammons. *- 
13th Ave., No., Texas City. Secretary, C. P. Howard, Box !'* 
College Station. 
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| UIPMENT DEVELOPMENTS 





your convenience in obtaining more information about 
of this equipment, see coupon on this page. Add the 
products and companies listed here to your Directory 
m which you received in your January 1948 Heating, 
g & Air Conditioning and thus keep your records of 
ces of supply up to date throughout the year. Single 
isk indicates equipment not listed in Directory Section; 
le asterisk equipment and manufacturer not listed. 


Offers Cabinet Type Unit Heater 
for Low Noise Level Applications 

No. 3889—Deliveries 

y being made on the new 
Webster-Nesbitt series R, 
cabinet type unit heater. Of 
modern cabinet design, this 
de luxe heater is the suc- 
essor to the series F unit 
heater. It is manufactured 
by John J. Nesbitt, Inc. and is distributed by Warren 
Webster & Co., Camden, N. J 


are 





Units are available in four sizes with one, two, three, 
four, or five belt driven fans of the centrifugal, forward 
curved blade type. They are said to be especially suitable 
for low noise level applications, such as in offices, 
churches, lobbies, restaurants, etc. Adjusted for higher 
fan speed, they are said to be suitable for any commer- 
‘ial or industrial application. 

The heating element, of the hairpin circuit type with 
supply and return headers at one end, consists of copper 
tubing and aluminum fins. Where desired, air filters 


may be used below the heating element. The cabinet 


is of furniture steel and is finished in lizard brown 
featherweave” or neutral gray prime. Air deliveries 
with standard drive range from 518 to 1890 cfm and 


sapacities are from 158 to 588 E.D.R. at 2 psi steam. The 
heaters may also be used with hot water systems 


Develops Hot Water Generator 
for Commercial, Industrial Use 

No. 3890 A 
pletely automatic hot water 
generator has been devel- 
oped by Cleaver-Brooks Co., 
326 E. Keefe Ave., Milwau- 
kee 12, for high capacity 
hot water heating in large 


new, com- 





commercial and industrial 
buildings. 
Available in either oil or gas fired models, the new 


generator is offered in two sizes, 550,000 and 730,000 Btu 
per hr output. These ratings correspond to 665 and 875 
gph at 100 deg rise 
Exclusive four pass construction of the generator shell 
d to insure high efficiency (over 80 percent). Indus- 
tr type safety controls are used and a hinged rear 
door, lined with refractory, provides accessibility for 
cleaning and maintenance. The generator shell and the 
t are galvanized and the former is covered with an 
ition jacket. 
large unit, measuring 113 x 44 x 26% in., may be 
1 through a standard door opening, though the 
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front end of the base, including the burner, may be 
removed for separate handling where required. All units 


are constructed in accordance with the ASME code 


Control System Regulates 
Humidity in Barns 

No. 3891—A new humidity control system for protect- 
ing barns, livestock, and farm equipment has been an- 
nounced by Brown Instrument Co., Div. of Minneapolis- 
Honeywell Regulator Co., Wayne and Roberts Aves 
Philadelphia 44. 

The new control system, which is designed to do away 
with excessive animal produced moisture, is being dis 
tributed through wholesalers of farm and 
equipment and is used to control fans and other device 
“automatically maintaining temperature and humidity 
at desired levels, according to the area in which installa 
tions are made.” The system will also do 
spontaneous combustion dangers and fodder mildewing 
and spoilage, according to the company 


electrical 


away with 


Individual Type Warm Air 
Heater Is Coal Fired 

No. 3892—-Development of 
a coal fired warm air space 
heater for factories, foun- 
dries, warehouses, garages, 
and other industrial and 
commercial establishments 
has been announced by 
Dravo Corp., Dravo Blidg., 
Pittsburgh. The new model 
supplements the company’s 
“Counterflo” oil or gas fired 
heaters and can be convert- 
ed for firing with either of 





kinds 


besides its fuel 


two of fuel 


those 


One of the chief features of the unit 


convertibility, is said to be the use of a stainless steel 


combustion chamber. Use of this metal is designed to 
increase service life and to eliminate a substantial 
amount of the customary side wall refractory 


FOR YOUR CONVENIENCE 


Heating, Piping & Air Conditioning 111-48] 
6 N. Michigan Ave., Chicage 2, Tl. 
Please ask the manufecturers te send me mere information 


about under the following reference 


numbers in Equipment Developments and Recent Trade Literatare 


the equipment mentioned 


(Cirele each number in which vou are interested) 


3889 3890 S891 S892 S893 S894 S895 3896 SHOT 3898 
3899 3900 3901 3902 3903 3904 3905 3906 3907 3908 
390° 3910 S911 S9IZ SFIS S914 B9IS S916 SBPIT S918 
S919 3920 
7025 7026 7028 7029 7030 T7031 T0832 7085 TOR4 
7035 7036 7037 70388 7039 7040 T7041 7042 TO48 TO44 
7045 7046 TO47 TO48h (7049 TOS0 TO51 T0652 T0583 TOs 
TOSS 
Name Tithe 
Company 
a eee. eee 
Chey. cd ctissdleddecteresederee Zome...... State 
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SALT IS GOOD ON TOMATOES 
— BUT NOT IN CRUDE OIL 


“Salts in crude oil are an 
annoying headache to re- 
finers. They cause frequent 


‘) shut-downs because of salt 

bd plugging, corrosion from 

ce evolved HCI, and the dep- 

2 osition of hard coke. The 

) Petreco Electric Desalting 

~—s Process, developed by the 

; Petroleum Rectifying Com- 

9" $ 

=! pany, effectively eliminates 

3 the salt, with a correspond- 

“=* ing reduction in the refining 

. 5 problems it causes. The 

-=s Petreco Process is widely used by 
3: refiners throughout the United States, 
nm Canada, and South America. 

oe "The Petroleum Rectifying Company 
pan has found that Bonney WeldOlets* 
we and ThredOlets* insure strong, 
‘ leak-proof pipe connections and 
7 are very effective wherever 90 
3 degree branch connections are 


a 
4 

» 

- needed, regardless of the pipe 
> size. Not only do WeldOlets” give 
the "balanced flow” which is vitally 
important in their multiple unit op- 
eration, but they also speed up 
layout, save welding time.” 


ThredOlets* make a stronger con- 
nection than couplings, and the use 





YOU GET 7 IMPORTANT ADVANTAGES 
WITH WELDOLETS*. . 


Full pipe strength 


= 


Eose of installation (no forming, fitting, aligning 
bevelng) 

3 Eose of inspector licicles, weld metal and fos 
eouly seen—eosly removed) 

improved flow conditions 

Uniform appeorance 

Reduced weight and space 


“O@we 


Highest quality installation at minimum cost 











Elimimotes costly pipe thread 
ing. provides full strength 
ot joint and full flow 





of both WeldOlets* and 
ThredOlets* gives them 
savings of 25% and more. 


WeldOlet Fittings can be 
welded to pipes wherever 
outlets are required, elimi- 
nating costly pipe thread- 
ing, reducing new construc- 
tion and maintenance costs. 
They are safe, efficient, 
quickly installed. 


Write today for our hand- 
book. It may suggest ways 
in which WeldOlet Fittings 
can cut your labor costs. 
There is a distributor in 
every principal city. 


BONNEY FORGE & 
TOOL WORKS 


Forged Fittings Division, 
350 Green Street 


ALLENTOWN, PENNA. 


MANUFACTURERS OF 
FAMOUS BONNEY TOOLS 


WéELD LETS 


“TRADE MARK REG US. PAT OFF 


PAT IN US. & FOREIGN COUNTRIES 


FOR WELDED BRANCH PIPE OUTLETS 


When you want Bonney Welding Outlets, ask for WeldOlets ~ 
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Air is drawn into the base, passed over econon 
tubes and the combustion chamber, and discha 
through overhead nozzles. In this way, says the m: 
facturer, heat is “held in the working zone.” The hs 
can be used with or without ducts, and can be ada 
to bring in and heat outside air for applications 
require an arrangement for tempering make-up ai: 
is also usable for summer ventilating and is adapt 
for process drying and curing. Standard equipment 
the heater includes a hopper model bituminous 
stoker. Anthracite or bin fed stokers also can be 
plied. Blowers and an induced draft fan are mou 
on a single shaft driven by a single motor, and 
bearings, and motor are located at the floor level. 

The new model is available in two output capaci 
1,250,000 and 1,500,000 Btu per hr. 


Uses Finned Coils for Radiant Panel Heating 
No. 3893* *—Finned heat- 
ing coils for installation in 
radiant panel systems have 
been announced by Kritzer 
Radiant Coils, Inc., 2901 W. 
Lawrence Ave., Chicago. 
Offered in standard 
lengths of approximately 10 
ft with finned sections to 
fit 12, 16, and 24 in. joist or 


stud spacing, the coils are constructed of two para! 


runs of 5g in. copper tubing on 3 in. centers. The alu 


num fins are 1% x 6 in. and are mechanically bonded 


to the tubing. 


According to the company, the coils may be used wit! 
wall, floor, or ceiling panels and are designed to heat t 


air in the enclosed spaces behind the panels. Advanta 
are said to include low first cost, low installation 
the fact that water up to 240 F may be used wit! 


damaging plaster, and “reduction in time lag (from t 


control standpoint) by the use of small volume 


water.” 


Air Diffuser Cone Reduces Ceiling Smudge 

No. 3894—An anti-smudge cone for 
its “Kno-Draft” adjustable air diffuser 
has been announced by W. B. Connor 
Engineering Corp., 114 E. 32nd St., New 
York 16. Fitting snugly between the 
outer rim of the diffuser and the ceil- 
ing, the cone is designed to provide 
separation of the air stream from the 
ceiling, and at the same time, to com- 
plement the appearance of the diffuser. 

In addition to inhibiting ceiling 
smudge, encountered where _ sooty, 
smoky, or dusty air is circulated or 
where there are rough-textured ceil- 
ings, the cone is said to reduce the 
space requirements between the face of the duct and ! 
finished ceiling. 
that greater latitude is provided between the c« 


care need be taken in cutting ceiling openings. 
Cones are furnished for both supply and combin 


’ 


supply and return diffusers from 4 to 18 in. neck diam- 


eter. 


In addition, the manufacturer stat¢ 








Ss 


opening and the outside rim of the diffuser so that |e: 
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St. Raphael School, Chicago 
George S. Smith, Chicago, Architect 


McDonald & Trunck Co., Chicago 
Heating Contractors 









ILLINOIS 


Automatic 


Steam and Fluid Control Equipment 




















Type C Generation Control System 


Maximum fuel economy, comfort and convenience 
are assured by this type of system BECAUSE it is 

a COMPLETE ILLINOIS SYSTEM. Fuel burning, steam 
circulation and temperature all are controlled 
automatically. 


Steam is generated by two low-pressure boilers, oil-fired. The 
entire system of piping and radiation is Illinois equipped— 
radiator traps, valves, and Float and Thermostatic traps. Control 
is applied to the fuel burning. Thus, efficient and rapid steam 
circulation is assured over a pressure range from one pound to 
20 inches vacuum, and stack temperature and boiler losses 
are reduced to a minimum. 

. 


Other ILLINOIS Heating Systems include Type A Con- 
tinuous Flow Control and Type E Cycling Flow Control, 
as well as the Standard Vacuum and Vapor Systems. 













Write for bulletins 


ILLINOIS ENGINEERING | COMPANY 


INCORPORATED 
RACINE AVENUE AT 21ST STREET + CHICAGO 8 
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“FREEZING” 


3 is expensive 


Unique design and spring suspension prevent 
it in this Ward Leonard Relay 

The generous wipe imparted to the con- 

tacts of Ward Leonard Heavy Duty (105) 

Relay by its unique design and spring 


5 suspension, results in freedom from con- 
am ELECTRIC 
CONTROLS 


ARE 


tact “freezing” or welding. 

This mighty midget will perform motor 
starting functions ordinarily assigned to 
larger relays. 

Ward Leonard relays are ‘“Result-En- 
RESIILT. gineered”. By modifying a basic design, 

Ward Leonard can give you the results of 
ENGINEERED mee special... for the price of a standard. 

Write for Relay Catalog. Ward Leonard 

FOR Electric Co., 24 South St., Mount Vernon, 

N. Y. Offices in principal cities of U.S. 

and Canada. 





YOU 
























WARD LEONARD 


ELECTRIC COMPANY 


CONTROL DEVICES 





RHEOSTATS «+ RELAYS - 


RESISTORS - 
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Line of Central System Conditioners 
Developed for Many Applications 


No. 3895—Central system 
air conditioners designed 
and built for matched oper- 
ation with its compressors 
and refrigerant control 
valves have been added to 
the air conditioning lines of 4 
Frigidaire Div., General Mo- \ 
tors Corp., Dayton 1, Ohio. 





Eight new units, includ- 
ing both vertical floor type and suspended hori 
models, with nominal capacities ranging from 
tons have been designed for business houses 
tions, and industrial applications. New models, eq 
with either “Freon” or water type “Multipath 
units, are available for use in hotels, restaurants 
theaters, stores, hospitals, and other similar est 
ments. 

Year around air conditioning is afforded by 
accessories such as heating coils, equipped wit) 
steam distributor tubes, and a humidifier assemb] 
and bypass dampers can also be added 

The company is also manufacturing a comple 
of condensing units, especially designed for use wit 
new central system air conditioning equipment 
units range from 742 to 25 hp 


Bronze Valves Have Interchangeable 
Discs and Seat Combinations 


No. 3896—Highlight of the new 300 lb bronz 
and angle valves now offered by Fairbanks C 
Lafayette St., New York 3, is said to be the interc! 
ability of the disc and seat combinations for full p 
(two types) and throttle portway use 

The three types include either heat treated st: 
steel plug discs and seats of approximately 500 B 
hardness or nickel alloy radial discs and seats; w! 
three are constructed with back-seated rings ha\ 
pressure-tight joint between seat ring threads a 
pressure. Canting and cocking of the disc, says t 
pany, are prevented by the improved below-the-s! 
position of the stem in the newly developed guid 
construction 

Angle valves are available with the same combi 
as globe valves. Sizes are from '%4 to 2 in 
Roller Bearing Has 
Adjustable Take-Up 

No. 3897—The type E 
“Take-Up”, offered by 
Dodge Mfg. Corp., Misha- 
waka, Ind., is essentially a 
roller bearing pillow block 
equipped with a take-up 
adjustment 

The unit, which has a 
welded steel frame, is said to be suitable fol 
service conditions. Adjustment is effected by 
screw heads at either end. The angle top me! 
designed to provide protection against dust and 

Also available is a similar type H unit h 
babbitted sleeve bearing. 
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Welding the Piping 
Extraction Plant 


for an 





Fig. 1. Steam jacket made of small pipe. 


By H. E. Wetzell, President 
Smith & Oby Co., Piping Contractors 
Cleveland, Ohio 


p* IBLEMS which could be solved 
ynly with arc welding were encoun- 
ered in practically every foot of the special 
wess piping which we fabricated and 
talled in the Sherwin-Williams 
Company’s new extraction plant in Cleve- 


d. This is the pilot plant for a new 


cess of making linseed and castor oils 


Fig. 1 shows a large valve surrounded 


acket of small diameter steam pip- 


Located on the bott mm of a castor 
cooker, this clean-out valve has a 


1 


acket to increase fluidity of th 
mate rial. The icket was welded 
secuions which were screwed to- 


: } 
with collars Pipe is mild steel, 


side diameter. Joints were beveled 





¢ ts published by LINCOLN ELECTRIC in the interests p 
Bul. 403. Write The Lincoln Electric Company, Dept 


30° and welded with \” diameter 


*“Fleetweld electrode in three passes 


A sheet metal casing will be added to 


retain the heat. 


Another 


was vapor lines which were completely 


interesting part of the job 


encased with steam jackets. Fig. 2 shows 
a partially-assembled *T” section of the 
vapor line, with both 6”’-diameter main 
visible. 


pipe and the 8” steam jackets 


Spiral steel pipe, 16 gauge, was used for 


both. | he pipe was cent red in the jacket 


for welding by inserting 1” 


steel spacers 
i SI} 


which were shaken out after welding 


I'wo passes of 13” *Fleetweld 5” were 
used to make all welds. 
Fig 3 is a view ol part ol the vapor 


line system. The frequent shut-off valves 
in the main pipe separated the jackets 


into sections, each of which had to be 


fed individually by steam lines. Note the 





nside pipe fi 


Py hertte , 


f hroore 
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ne cl iseca so a il 
plant could < Casiuyv di i 
fla ; re irc weld I 
avoid interiol iIneve!l Cs } } 
slow down the flow of I 
rials. Fig. 4 shows ho flar 
welded t pip using al 
turning The flange anda 

Set ) i ich 

Phis lal a | 

passes Fleetweld 


116” dia er pipe is sl 
It as 1ci¢ D cr iT 
secti ‘ i orcen na 
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tackwelding the sides 


ing with three passes of be Fleetw 


ogethnet ind 
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Circulates Hot Water 
|in Heating Systems 
| No. 3898*—The new hot 
| water circulating pump de- 
veloped by Fairbanks, Morse 
& Co., Fairbanks - Morse 
Bldg., Chicago 5, Ill., fea- 
tures a single suction, open 
type impeller of all bronze 
‘construction. Other fea- 
tures are said to include the use of a resilient mou 
and molded rubber shaft couplings, a cast iron 
body and fittings, a “precision machined” stee] 
and powdered bronze bearings. 

Pumps are available in six sizes and capacities 
ing from 1 in. (25 gpm) to 3 in. (145 gpm) and « 
installed in either horizontal or vertical lines. 








Small Unit Heats 

and Cools Crane Cabs 
No. 3899—A small 3 hp 

air conditioning unit for in- 

/ stallation in crane cabs has 

been developed by Dravo 































£ Corp., Dravo Bldg., Pitts- 
- ’, burgh. The new model is t 
7 | oe ‘| about half the size of the 
Ys NN, 4 °* ions Em company’s C-5 cooler used 

i). a fi \ es to condition the cabs of 

~~! \ as cranes operating in ex- 

—- . tremely high temperatures 

=i such as those found near 

“=s steel mill soaking pits. 

m5 Designed for operation in ambient temperaturé 

=5 VEN to 130 F, the new equipment is said to maintai 

2 Ti LATION temperatures at 80 to 85 F in the summer, and 68 t 

Le in the winter. A vertical unit, it can be mounted 

7 side a crane cab or placed on adjoining catwalks 

ne used for condensing purposes in the cooling co 

<2 | the refrigerant is “Freon 114.” To provide cont 

‘2 Save dollars on every job with ILG Direct-Drive Cen ventilation in the crane cab, approximately 30 

iJ trifugal Fans. No time-wasting alignment, no belts |of return air, blended with about 100 cfm of 

s pulleys to increase labor and material costs. No |air, is introduced into the cooler. Filters are 

= ee me bara: meee your cock, ae Cen ‘remove dirt and dust from both return and maké = 
> lato lie loge h Mi oMolh Mo lileM tile! MMuloM 5 tigel Molla toile. <Z : a aaa , ree ' 

- your profits! | Activated carbon canisters in the air stream ar 


You handle more jobs with the same man powe to remove fumes, gases, and irritants. Electri 
while giving your customer the best possible equip heaters of chrome steel sheathed with monel met 
ment. You save space, you have permanent alignment | provide for winter heating. 
downs for replacement or servicing of parts. Y According to the company, the unit is suitable ! 
eliminate power-wasting friction and noise. Your ILC in factories or foundries where aluminum, coppe! 
equipment delivers full rated capacity manganese, magnesium, paint, and cement are h: 


yet latest dx 3 ¢ te ' t=$<m 
eer sutest dete Mente Gost or produced. 
nearby staelitaal @liz e consu 


mel laleMeaeltlele ls 


no rapidly wearing parts). You avoid frequent shut 


Unloader Controls Capacity al 
of Refrigeration Compressors 





> ‘ - c + 
ILG ELECTRIC VENTILATING CO. 2841 N. Crawford Ave. No. 3900—Brunner Mfg. Co., 1821 E. Broad St., | 
Chicago 41, III. Offices in more than 40 Principal Cities. N. Y., has developed a capacity step control syst 
2 Send free copy new Catalog No. 247. a unloading cylinders of refrigeration compressors 


A pressure switch, which responds to fluctuati 

Firm Nome a suction pressure, is used to control a solenoid 

Individual which in turn controls the flow of refrigerant dis 

Address gas to the top of an unloader piston. During un! 
the piston is used to hold the cylinder suction valv : Al 


we ne nn nn ne nn nen nn enn n nnn n ee en enn n nen eeeeee- ~------ This step control of refrigeration capacity is dé 
to overcome short cycling and may be used to ma 
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is equipped with 





EW YORK CENTRAL provides extra comfort for 


| \ 20th 


Limited by using Air-Maze air filters to rid the 





in their new 





passengers Century 
air of dust, lint and dirt. 

This progressive railroad is but one of many 
Air-Maze 
equipment, Leading hotels, office buildings and 
\ir-Maze 


ventilating systems. If you'd like the best answer 


air filters as standard 


that specilies 


factories as well use filters in their 


to your filtration problems, follow their lead and 
call in Air-Maze 


Maze Corporation, Cleveland 5, Ohio. 


the filter engineers. Write Air- 


New York Central’s new 20th Century Limited 


Air-Maze Filters 


Installing Air-Maze filter on new 20th Century 
Limited passenger car under construction at the 
Pullman Standard factory. 





EACH TYPE OF AIR-MAZE FILTER IS 
DESIGNED FOR A SPECIFIC PURPOSE 


\ir-Maze engineers have designed—not one—but 
many types of all-metal, cleanable impingement 


filters for various ventilating applications. Each 


type has a proved record of field performance to 
justify its place in the ventilating industry. 
There is no one filter that meets all the require- 
ments of the ventilating engineer. But the chances 
are there is a particular Air-Maze filter engineered 


to handle your specific ventilating job. 
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THE FILTER ENGINEERS 


AIR FILTERS * SILENCERS ° 


OIL SEPARATORS ° 
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SPARK ARRESTERS °* 


LIQUID FILTERS 
GREASE FILTERS 
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Recognition of the excellence 
of a product is not gained 
overnight . . . it is earned by 
the continual production of 
good quality, precision built equipment. 
Weinman pumps have been used in 
the air conditioning industry for many 
years to the complete satisfaction of 
engineers and service men. The air con- 
ditioning industry knows from experi- 
ence that Weinman pumps do a job effi- 
ciently, dependably and economically. 
The Weinman Pump Manufacturing 
Company has gained this recognition 
through years of maintaining an un- 
varying standard of quality and per- 
formance. Centrifugal pumps are Wein- 
man's only product, which permits the 
knowledge and skill of their engineers 
and mechanics to be devoted solely to 
pumps. This means that requests for 
service, for advice, for parts, for new 
pumps, always are answered quickly 
by qualified men. 


Type L-1 Split Case Pump, direct-connected to motor. 
For circulation of cooling water over condensers and 
atmospheric condensers. Worn parts can be replaced 
without disturbing or disassembling any pipe connec- 


tions. 


More details on Type L Split Case Pumps 
ore contained in Bulletin 627-1. Sent on 
request. 


Beuilt by Centrifugal Specialists 


The WEINMAN Pump Mig. Co. 
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or more of the compressor cylinders inoperative 
cylinder compressor, for example, can be unloa 
percent, leaving one cylinder in operation. This 
so that some cool suction gas will return to the cx 
sor to maintain its temperature within reasonabl: 
According to the company, the control system ji 
cially suitable for use in air conditioning systems 
chilling systems where uniform temperatures 
quired, in industrial liquid cooling systems whe: 
loads may be considerably higher than normal loa 


Selective Control Instrument 
Handles Either of Two Variables 


No. 3901 According to 
Foxboro Co., Foxboro, Mass., 
the “Auto-Selector” con- 
troller is designed to con- 
trol, selectively, from either 
of two related variables, by 
positioning a single valve, 
damper, or other operator. 
The selection is determined 
by the variable having the 
greater tendency to exceed 
its preset limit. The trans- 
fer of control is made auto- 
matically. 





The device is said to do the work which previous! 
required two controllers and, in addition, it may incor; 
rate the automatic reset function in the control of eith 
or both variables. The design embodies two measurin: 
systems and two interconnected control mechanisn 
Control action of both mechanisms may be on-off, pro- 
portional, proportional with derivative, proportional! wit 
reset, proportional with reset and derivative 
combination of these 

A typical application, says the company, is in a | 
line pumping station where the device may be | 
control either the discharge or suction pressurt 
pump, in accordance with supply and demand req 
ments. Other examples are said to include the 
of brine flow through a heat exchanger (to maint: 
temperature of the cooled material at a preset 
and the control of fuel supply to operate an ove 
desired temperature, while keeping the heater te 
ature below a safe limit 


Explosion Proof Design Used in Large Motors 


No. 3902—Wagner Elec- 
tric Corp., 6400 Plymouth 
Ave., St. Louis 14, is now 
building totally enclosed 
fan cooled motors in the 736 
frame size, in ratings of 
200 hp, for speeds of 3500, 
1750, 1160, or 870 rpm, and 
for 550 volts or less. Also 
available are similar, 150 
hp, 2300 volt motors operating at the same spet 

These motors, says the manufacturer, are app! 
the Underwriter’s Laboratories for Class I, Grou} 
Class II’ Groups E, F, and G hazardous locatio! 
tures are said to include a cast aluminum rot 
heavy duty ball bearings, a one piece cast iro! 
and an externally mounted fan. 
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At the Greenbrier, White Sulphur Springs, 
W. Va., 


find Agitair Type R's providing correct air dis- 


famous for luxurious comfort, you'll 


tribution. And no wonder, for here is a diffuser 
that offers the rare combination of efficiency 
plus beauty. 


Yes . . . you'll find these superior diffusers 
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ersatile Agutair Type R's placed around « 


gS ak 


Relies on AcilniR 





ns blend perfectly with surround 


ide 100 ur distribution i the Old White Club of The Greenbriet 





“America’s Mest Beautiful Resert”’ 


“America’s Mest Versatile Diffuser” 


everywhere in smart hotels the world over, in 


restaurants, theaters, offices, homes . . . yes every 


where. Write for complete data. 


AIR DEVICES, Inc. 
17 East 42nd Street, New York 17, N. Y. 


Ceiling Air Diffusers Air Filters Roof Exhausters 
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with this handy | 
PIPE VISE | 
STAND | 

















. / 
wwe 


FeilEestbD Tristand 


is also a portable work bench 


@ Thousands of pipe experts use the tip-proof 

eitzarp Tristand both as a pipe vise and an on-the- 

job work bench. Hinged legs fold in and chain for | 
easy carrying. Roomy tray for oil can, dope pot; 

special slots for hanging tools. Pipe rest and three 
handy benders that won't 
dent pipe. LonGrip tool steel 
vise jaws hold pipe firmly, 
won’t mar polished pipe. The | 
Tristand is made also with | 
chain vise, capacity 4.” Buy | 
these handy efficient vises at | 
your Supply House. 


3 RIAD Pipe Vises include 
bench, post, stand and kit models — 
yoke and chain. 











THE RIDGE TOOL COMPANY ELYRIA, OHIO 
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| locity meter, for indicating the 


| open space, as for example, air 


| fpm are indicated directly in feet 


ceiling outlets. 


| New York 17. 





























































Direct Reading Meter 
Indicates Air Velocity 


No. 3903*—Bacharach Indus- 
trial Instrument Co., 7000 Ben- 
nett St., Pittsburgh 8, Pa., has 
introduced the “Airite” grille ve- 


velocity of air movement in an 


velocity at the face of supply or 
return air registers. 


Velocities between 0 and 1200 


per minute on a calibrated scale by positioni) 
meter squarely against the air flow. The unit 
contained and measures 33g x 33, x 15, in. It is eq 
with a detachable handle for use on baseboard 
sidewall registers. A piece of ‘sg in. pipe may be s 
into the handle for use on high side wall registe: 


Unusual features are said to include an 8 
scale with 20 fpm divisions and a lock by me: 
which the scale reading may be retained until t 
is released. 


Aluminum Element Fused Into Glass 
Features Electric Heater 


No. 3904**—An “Alodized” radiant 
glass heat plate, developed by Blue 
Ridge Glass Corp., is now available as 
a panel unit from Continental Radi- 
ant Glass Heat Corp., 521 Fifth Ave., 


The heating element is of aluminum 
and is fused into tempered glass. De- 
signed for use with either a-c or d-c 
current of 110 or 220 volts, heaters are 
rated at 1000 watts 

According to the company, the units 
are ideal for use with thermostatic 
controls and numerous applications, including 
special uses as supplying heat in connection wit 
storage of tobacco leaves and potatoes 





Shaded, Two Pole Design 
Used in Small Motor 


No. 3905—The “Raytheon” 
model 230 motor has been 
designed to combine low 
cost with high electrical 
efficiency, high starting 
torque, and high output per 
pound. It is available from 
Russell Electric Co., 340 W. 
Huron St., Chicago 10, Il. 

With horsepowers rang- 
ing from 1/350 to 1/75 and starting torques fron 
4.5 oz-in., this shaded, two pole type motor has 
of 3400 rpm operating on 40, 50, and 60 cycles 
voltage up to 250. 

It is available in skeleton, open, or totally « 
construction with two internal cooling fans, a a 
ically balanced rotor, and self-aligning “Oilite” be 
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Axial Air Gap Motor 
Used in New Motor Reducer 


No. 3906—Fairbanks, 
Morse & Co., 600 S. Michi- 
gan Ave., Chicago 5, has 
announced that its axial 
air gap motor is now avail- 
able as a motor reducer 

The outstanding feature 
of the motor is said to be 
space and weight reduction 
so that the new unit is an 
extremely compact gear 
motor. 

Available in ratings from %4 to 10 hp, these units are 
ymmetrical in design with no separate right hand or 
left hand assemblies. The motor may also be removed 

m the gear housing and run separately. The design 

ludes two ratios of single helical gears with hardened 
nd shaved teeth arranged in simple gear trains. An- 
ther feature, stressed by the company, is that the 

and gear shafts are parallel, with the centerline 
the motor coinciding with the centerline of the low 
speed shaft 


, 





Recording Instrument Makes 
Six Records on One Chart 


‘ No. 3907—The multirec- 


ord “Dynalog”’ 
recorder of the Foxboro Co., 
Foxboro, Mass., is a high 
speed instrument, 
pletely electronic in prin- 
ciple, making from one to 
six different records on one 
circular chart, the records 
being of colored dots so 
closely spaced as to make 
virtually continuous lines 
The recorder has only one 
measuring system, either resistance bulb or EMF type, 
ut a positive acting switching unit is said to automati- 

ly bring the vari-colored pens into recording position 
t 6 sec intervals, in any sequence desired. The sequence 
ind number of points may be changed at will and com- 
plete color coding is used to prevent possible mixup of 
rcuits and pens 

An innovation in the design is the use of a “Rota- 
lor” pen wheel holding the six recording pens which 
are magnetically selected in turn and held in recording 
position by a single pen arm 

The instrument may be used for measurement of 
temperature, pressure, humidity, liquid level, pH, con- 
ductivity, speed, and other process variables. 


electronic 


com- 





Window Type Air Filter 
Has Coated Aluminum Baffles 
No. 3908—Specially designed, adhesive coated alumi- 
im baffles are utilized in the “Wind-O-Filter,” an 
extendable aluminum window filter developed by Re- 
sea Products Corp., 1015 E. Washington Ave., Madison 


gned to provide year ‘round protection against 
lust, and pollen in homes, offices, and public build- 


the filter is said to keep the air clear and to 
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This Trouble-Free 


PIPE WRENCH 
Saves You Money 


Fel Ez201L Wrenches offer 


you exclusive advantages 
that save time, work and cash 





@ The important work-saver features which have 
made rRitearp the outstanding choice of pipe experts 
all over the world mean fast easy work and real econ- 
omy for you. Housing is guaranteed against break- 
age or distortion—no repair expense 
or bother, ever. Adjusting nut in open 
housing spins easily in all sizes, 6” 
to 60.” Handy pipe scale on hookjaw. 
Instant-action non-slip, non-lock jaws. 
Powerful comfort-grip I-beam handle. 
Ritoios save you time and money. 
Buy them at your Supply House. 


ro 











° 
UNCONDITIONAL GUARANTEL 
If chis Housing ever 
Breaks or Distorts we 
will replace it Free 





mL 





THE RILME 1 








RiG@eaib Strap Wrench 
won't mar polished pipe 
or tubing. 


ad 


THE PIDGE TOOL COMPANY 


ELYRIA, OHIO 
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Now! A Complete 


FACTORY HEATING SYSTEM 


is Available for 
Immediate Delivery 


OIL FIRED UNIT 
650,000 to 1,950,000 
B. T. U. 


GAS FIRED UNIT 
650,000 to 1,950,000 
B. T. U. 


Factory Assembled and Wired 


for Immediate Installation. 


Write for Bulletin 802 giving complete speci- 
fications on Airtherm Direct Fired Heaters. 


AIRTHERM 


MANUFACTURING COMPANY 
711 S. Spring St. Louis 
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| eliminate drafts. Movable extensions make it usu 
all standard windows. 
Three basic sizes, all 8 in. wide, are extendab 
20 to 26 in., 26 to 32 in., and from 32 to 38 in 


Records Relative Humidity 


No. 3909**—A humidity sensitive diaphragm 
clock mechanism are combined in the new typ: 
MHY-1 ““Microhygrograph” to provide an instrum 
measuring ambient humidity in industrial and n 
ological fields. The manufacturer, Garden City I 
ments, Inc., 608 S. Dearborn St., Chicago 5, stats 
the unit offers an accuracy of 3 percent, is 
instantaneous in response, and may be used to 
direct readings of relative humidity over 24 hr | 

Designed to record small and rapid humidity c! 
the instrument is said to be ideal for checki 
operation of air conditioning systems and for corr: 
inside humidity conditions and changes in 
weather conditions which affect the operation 
industrial plant. 


Magnetic Gas Valve 
Is Hermetically Sealed 


No. 3910—The K-3H mag- 
netic gas valve offered by 
General Controls Co., 801 
Allen Ave., Glendale 1, 
Calif., is hermetically sealed 
and is designed to eliminate 
the possibility of gummy or 
foreign matter forming in 
the solenoid and restricting 
plunger operation. 

Diaphragm construction : 
is used to seal the operator —— 
from the fuel gas without i ' +, 
interfering with valve op- + : 
eration. The solenoid oper- 4 
ator is sealed to the atmos- 
phere to prevent external gas leakage in the evs 
diaphragm rupture. The unit, which is controlled 
room thermostat, limit control, or similar dey 
designed to close automatically upon current failu 
is available in sizes from °%g to 114 in. IPS 





Maintains Water Level 
in Evaporative Coolers ; 


No. 3911* *—Pro- 
duction of two new 
“Bob” float valves, de- 
signed to maintain 
any desired water lev- 
el in evaporative cool- 
ers, has been an- 
nounced by Robert 
Mfg. Co., 4004 W. 
Jefferson Blivd., Los 
Angeles 16. 

The valve can be installed above or below wat 
has a ratcheted actuating lever designed to m: 
the water level for which it is set. The unit w! 





| designed to be submerged is tapped for a ‘4 
_ thread and is used where extreme alkali conditi 
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a submerged valve to prevent corrosion. Shown 
s the valve which is mounted above the water 
It is identical to the underwater valve except that 
itlet is on top of the latter unit 


qu 


ey 


Shutoff Valve Designed for Hydraulic Service 


No. 3912—-Shown here is the 
class B iron valve, type B-9468, 
offered by R-S Products Corp., 
Germantown Ave. at Wayne 
Junction, Philadelphia 44, Pa. 


It is designed for rugged hy- 


draulic service and is equipped 
with the company’s patented 
rubber spool which, combined 


wedge type closure of 
the angular seating disc, is said 
to provide positive shutoff for 
thousands of full open to full closed cycles. Though it is 
rated as a 50 lb valve, the company states that it will 
nrovide bubble tight shutoff up to 80 psi and commer 
cially tight shutoff at 100 psi 


with the 





Room Thermostats, Limit Controls 
Designed for Two Wire Circuits 

No. 3913*—-The type T-80 room thermostats and the 
type H-31 high limit control, offered by Crise Mfg. Co., 
2040 E. Main, Columbus, Ohio, are designed for operation 
yn a 24 volt, two wire circuit and have current ratings 
if 0.75 to 0.85 amp. 

The room thermostat is of the snap action, 

ct, bimetal type. The switch mechanism incorporates 
silver contact points and permanent magnets. The 
device has the heat anticipation feature for close control 

f room temperature. 

“Surf-a-stat” is the trademark name for the high 
limit control which is said to be especially suited for 
ise ON gas conversion units, warm air furnaces and hot 
water boilers. The switch mechanism is bimetal acti- 
vated, and the silver contacts are completely enclosed 
The device is designed for surface mounting and has a 
temperature range from 100 to 250 F 


open con- 


Air Washer Designed for Comfort Cooling 
No. 3914*—-Comfort Prod- 


ucts Corp., 2220 S. Lamesa, 
Dallas 2, Tex., is offering a 


line of air washers and 
evaporative coolers which 
are designed to handle 


from 3500 to 10,000 cfm. 
According to the manu- 
facturer, outside air is 
washed by passing through 
a foot-thick blanket of 
water vapor continuously 
thrown up by a “water 
flinger” wheel and is then 
passed through water drenched “Fiberglas” pads. A 
baffle filter is used to remove solid particles of entrained 





A to 30 deg reduction in temperature, says the 
‘oMpany, is possible with this type of cooling when the 
ai ntities handled are sufficient to provide a com- 
plet r change every 2 or 3 min 
1948 
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WALL GRILLES WITH 
DEFLECTING VANES 


a =e ee Sea eae' 





YYW 1 PUTTS ATIANNNNNNNNNNS \\ 
Style 321-A grille 

with deflecting vanes CCURATE and positive com- 
pound deflection of air flows 

E can be readily secured with these 
. “Fabrikated”’ grilles. Directional ad- 
justments may be made when grilles 

are installed; or grille bars and vanes 
may be adjusted after installation 





pet 
Ut 

ju neasstti 
Rear view showing 


adjustable deflect- 


ing vanes 


to meet unforeseen or changed 
requirements. 


Each grille bar and each deflecting 
vane is adjusted individually with 
a special two-pronged tool included 


with each shipment. Locking of 









grille bars and vanes is not required 

because they are held firmly in 

place —no vibration —no rattle 
Write for Our New Catalog No. 48. 


wEMBER 
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INDOOR COMFORT 
& eS 









Always Leading —Always Progressing 


THE INDEPENDENT 





REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 
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| Venturi Design Features 
Boiler Blowdown Valve 
No. 3915**—Based on a 
venturi ball valve principle, 
the type VBCB, 1500 lb, 
continuous blowdown valve 
offered by Paul Valve Corp.., 
683 Third Ave., New York 
17, N. Y., is said to provide 
unique advantages in flow 
characteristics and resist- 
ance to erosion. 


oy" 


According to the com- 
pany, the design utilizes 
the Bernoulli theorem to force a precision ball in 
low pressure center of the stream, and hence in 
seat. The body of the valve is machined to the sh 
a venturi tube, and the valve tends to close wh 
water or steam flows through the venturi. To op 
valve, the stem and yoke push the ball down, ro! 
out of the seat and into a recess which is desi 
that there will be no restriction in the stream. T! 
and the inlet and outlet bushings (incorporati 
seats) are made of “Stellite”’ 

Units are available in sizes from '4 to 1 in., co 
ing with the inside dimensions of Schedule 80 
Screwed ends are standard; socket or butt weldi: 
are optional. 





Prevents Freezing, Galling of Metal Surfaces 





awl . No. 3916—Developed specifically for high pressure 
awe BY INSTALLING TO MARK PROGRESS | high temperature (1800 F) applications such as fu 


<1 | tube heater studs and plugs, C-5 “Hi-Temp” | 
‘Ff 

=e L A D ; Ss re | compound is offered to prevent freezing and galli 
metal surfaces. The compound is available fron 


-) Products Mfg. Co., Dept. P-21, 1504 Carroll Ave., C 
c-* - 
625 7, Il. 


It is said to greatly minimize shutdowns 


Le : . : 
2 FO R G ‘ D a T * t L FITTI N G S mantling time and to reduce the possibility 





_ breakage. It is also said to be noncorrosive whe: 
<8 Many —_ shutdowns are prevented by using Ladish | with stainless steel and other alloy metals and 
p) fittings apes ——s under — laboratory controls | cuitable for many applications in petroleum ref 
x improves physica rroperties tour ways: : 
ui I al a ae = chemical plants, railroads, and other industries 
= 1. Increases dynamic strength for greater re- 
z sistance to hydraulic shock pressures. High Pressure Switch é 
_ 2. Produces maximum toughness to withstand | Has Wide Operating Range 
prolonged fatigue stresses from vibration. No. 3917—The “Hydtrol” 
3. Controls grain flow for better protection | high pressure switch of- 
against expansion and contraction at tem- fered by Diaphlex Div., 
perature extremes. Cook Electric Co., 2700 
1. Refines grain structure to retard both erosion Southport Ave., Chicago 14, 
and corrosion. Ill., is said to feature linear f 


adjustment over an excep- 
tionally wide operating 
range from 50 to 5000 psi. 


(Ample stocks ...complete line ...size range 14 through | 
| inches .. . 2000 through 6000 pound ratings . . . Car- 
bon, Alloy and Stainless steels. 

Incorporating a steel dia- 


Write for Catalog Vol. 2, Today phragm hydraulically 


s o iY & eS S&S 22 formed and heat treated, the switch has a | 
rating of 10 amp at 110 volts, a-c, 2 amp at 28 vo 
| Switch contacts are snap action, SPDT, and a! 

L A D | S H C O rounded by an explosion resistant housing 
n The unit is said to be especially applicable to t 
CUDAHY, WISCONSIN (muwauxte susurs) 


trol of high pressure hydraulic systems contai! 
District Offices, NEW YORK © BUFFALO © PITTSBURGH © CHICAGO © PHILADELPHIA ; : 
CLEVELAND @ ST LOUIS © HOUSTON © NEW ORLEANS © LOS ANGELES flammable liquids or wherever safe, positive co 

















STOCKED AND SOLD BY LADISH DISTRIBUTORS IN PRINCIPAL CENTERS extreme hydraulic pressures is required 
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Thrce Improvements Made in 
Des gn of Dew Point Instrument 


No. 3918—Three 
helpful advantages 
have been built into 
the “Alnor Dewpoint- 
er” to provide greater 
operational depend- 
ability in measuring 
dew point, according 
to Illinois Testing 
Laboratories, Inc., 420 
N. LaSalle St., Chi- 
cago 10. 

The manometer 
scale has been made 
longer to increase the 
ease and accuracy of 
reading. Thermopiles 
now measure the tem- 
nerature inside the observation chamber. The resistance 
thermometer tells when the temperature of the gas 
sample has stabilized to the temperature of the fog 





hamber 


Develops Condensation Return 
Units for Many Applications 

No. 3919**—Announcement has been made by Roy E 
Roth Co., Rock Island, Il., of a line of condensate return 
inits which are recommended for use with steam plants 
n office buildings, hotels, and industrial establishments 
ising steam process equipment 

Designed to handle pressures up to 150 psi and radia- 
tion up to 35,000 sq ft, units include a turbine pump, an 
lectric motor, a strainer, a float switch or make-up 
valve, a welded steel receiver, and a heavy steel base 
They are manufactured in a number of types, sizes, and 
models for a wide range of applications. All models are 
ivailable as duplex units, equipped with two pumps, 
which provide standby protection or additional capacity 
f needed 


Quiet Operation Features 
Blower Assembly 


No. 3920—A new blower 
assembly for air condition- 
er manufacturers has been 
announced by Viking Air 
Conditioning Corp., 5600 
Walworth Ave., Cleveland, 
Ohio. The new W-1110 as- 
sembly, especially designed 
for air conditioners, has a 
capacity of 1000 cfm at '% 
to 5%, in. static pressure 

A feature of the “ultra quiet” assembly is the stand- 
ardized outlet dimension, making this blower inter- 

eable with conventional blowers of similar size 
quipped with streamline bearings and oil cups 
ire designed to hold a full year’s supply of lubri- 





N in production, units are available to both manu- 
ers and wholesale distributors in top horizontal, 


dott horizontal, or vertical discharge arrangements 
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_ Interesting 
Cooling 
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PATTERSON 


Freon Water Cooling System 
with Modulating Liquid Feed 





Good feed modulation from 50% to full capacity 
...@n ideal arrangement for air-conditioning as 
well as process cooling where rather wide varia- 
tions in cooling are required. 


This is another of several Patterson Freon Cooler 
Arrangements, utilizing in this case a cooler, heat 
exchanger, and pilot operated feed valve actuated 
by thermal valve. 


Are you interested in the details? Do you think this 
system would take care of your requirement? Our 
engineers will be glad to check it with you and if 
not, recommend the system they think would be 
best. Just let us have the details of your problem 
and we'll put our many years of experience in 
cooler design and application to work. 


rut PATTERSON -MELLEV 
= gf Cc 4 Sa 


107 WARREN STREET, EAST STROUDSBURG, PA 
New York Office 101 Pork Avenue. Zone 


Offices or Representatives in Principal Cities 

















Equipment Shorts 





About 25 students from opposite ends of th: 
gathered last month at Worthington Pump & M 
ery Corp.’s Harrison works to begin a six month 
ing course. This international student training p 
is part of the company’s effort “to create and m: 
harmonious trade relations in foreign countries 
open by invitation to those men from abroad wh 
special qualifications along mechanical or engi) 
lines. 


A new eastern convector-radiator factory of Th: 
Co. is now in operation and is said to be the first 
devoted exclusively to mass production of thes« 
On hand to see the first shipment on its wa 
Reuben N. Trane, president of the company, an 
Cline, manager of the convector sales departme: 
new Scranton, Pa. plant occupies approximately) 
sq ft and is set up to employ about 300 persons at 
mum production. R. James Trane, vice president 
company and son of the president, is general] 
of the new plant. 


American Nickeloid Co. is celebrating its 50th 


) 

J versary. A souvenir booklet, recently published t 
- the occasion, tells some of the early struggles 
-) . 

. company and the milestones in its progress 

- 

QO 

a 

on The third annual sales conference of Acme Ind 
_“ Inc. was held last month when a large percent: 
ts WITHOUT the firm’s representatives and field agents attend: 
_—_ . . 

t three day meeting. The conference was dev 
"> 0 ADJUSTMENT equipment, sales policies, and sales promotional 
_—_ . 

= ties. 

=r 

} I ial 

L on low...fo commercial...to 

“3 air conditionin tem eratures The Bahnson Co. recently conducted two sé 
.- -40 © p classes of one week each devoted to air conditi 
a The classes, which were conducted for operati 
~s @ With a half-ton capacity A-P Model 207 Thermo- ; — 
2 static Expansion Valve in your service kit, you're all set for an maintenance engineers of textile mills, covert 
“5 amazingly wide range of valve applications. You can install topics as refrigeration, air distribution, and 

- — with djustment and without changing or ex- - , 

— ed venee —m WEEN? Gane ne Wain ome Specific subjects under these headings were tau 
a changing any parts — on anything from low temperature sharp : 

iz. freezers, ice-cream makers, and dispensing cabinets to medium company engineers and representatives of variou 
“¥ temperature display cases, and reach-in boxes, and up through panies whose equipment is used in the firm's 


the entire air conditioning temperature range. And you can 
depend on maintaining constant superheat at all these suction 
temperatures. No wonder the A-P Model 207 is the favorite 
replacement valve among service engineers today. They have 
long ago proved its versatility in handling more of the small- 
system applications ('& to 2 ton Freon-12). They have learned 
to rely completely upon its greater accuracy, supersensitive 
response, durability and control dependability that mean ‘‘per- 
formance-insurance’’ and customer satisfaction. 


Standardize on the A-P Model 207 for all your small-unit needs. 
With its liquid charged power element, it can be installed in 
any position or ambient temperature, and is easier to adjust, 
inspect and service. For details, see your Wholesaler, or write 
for bulletin E-131 or condensed catalog. 


AUTOMATIC PRODUCS COMPANY 


2460 NORTH THIRTY-SECOND STREET 
MILWAUKEE 10, WISCONSIN 
Export Department, 13 East 40th Street, New York 16, N. Y 


tions 


A new type hose clamp, applying the principle 
tained tension to a hose connection, is now being n 
factured by Corbin Screw Div., American Hard 
Corp., New Britain, Conn. The clamp is said to be 
tightening so that it maintains a correct sealing p! 
at all times, adjusting itself to all temperatures 
recommended for use wherever rubber or fabri 
must be connected to metal tubing to carry air 
liquids. Outside diameters range from 7/16 to 2 


Lincoln Electric Co., Cleveland 1, has added to i! 
facing line two new tubular type, shielded ele: 
“Faceweld” No. 1 and No. 2. Electrodes previous! 
ufactured under this trade name have been disco 


(fpy DEPENDABLE 


~~ Refrigeration Valves 


Stocked and Sold By Good Refrigeration Wholesclers Everywhere 
Recommended and installed By Leading Refrigeration Service Engineers and a much lower cost. 


in favor of the new tubular electrodes which 
to provide a higher consistency to the deposit 





196 Heating, Piping & Air Conditioning, Novem! 








tric-Arc, Inc., 152-162 Jelliff Ave., Newark 8, N. J., 
‘veloped a new control cabinet which consists of 
able electric pyrometer recorder and/or controller 
anged that six points of heat to 2200 F can be 
” ied or controlled. 
unit, which is said to be fast acting, precise, and 
red for simple, electrical on-off control, may be 
or semi-automatic program control, for heat cycles, 
completely automatic heat cycle program control 


xfast” is a new low-pressure clamp for use with 
fexible conduits. The manufacturer, Flexible Tubing 
Col Branford, Conn., states that it provides positive 
Jamping action over diameters from 1% to 37 in., each 
size having a wide range of take-up. 
The device combines an overlapping one piece, non- 
rusting metal clamping band with a strap and buckle 


take-up 


A new type pump scaffold bracket has been developed 
by Newark Ladder & Bracket Co., Clark (Rahway), N. J 
The entire platform, with men and materials, rides up 
r down on any 4 x 4 (made of two 2 x 4’s); a simple 
race being used to hold it rigidly upright. It is said 
to be ideal for the construction and repair of buildings 


and factories. 


The Buckeye Plastic Corp., 1220 Huron Rd., Cleveland, 
Ohio, is the manufacturer of the “Magno Level.” It is 
a combined level and angle calibrated from 0 to 360 deg, 
s made of aluminum with wrinkle finish, and incorpor- 
ites permanent magnets for holding it to metal sur- 
faces. While it is designed for any mechanic, it is said 
to be particularly adapted to the plumber, steam fitter, 
welder, or anyone who works with metal 


F. D. Kees Mfg. Co., Beatrice, Neb., has developed the 
Protect-A-Plate” to be used in new building construc- 
tion where joists are notched to recess tubing and wiring 
f all kinds. The device is a self nailing, 16 gage gal- 
vanized steel plate which is said to protect against nail 
puncturing of piping or wiring through the notch area 


t covers 


Lectro-Max, Inc., Div. of Magar Home Products, Inc.., 
Geneva, Ill., has introduced an electric motor with a 


hough manufactured for vending machines, the new 

r, identified as No. 1100, is said to be useful for driv- 

ng other devices. Its main advantage is said to be con- 

led action, with no “runaway” tendencies. Operating 

n 105/125 volts, 50/60 cycles, it can be series wound to 
er up to 1/20 hp. 


1 efficiency, attractive appearance, and quiet oper- 
are said to be outstanding features of the new 
Chromalox” electric recessed wall heater offered by 
Ed L. Weigand Co., 7500 Thomas Blvd., Pittsburgh 8 
Eq ed with a built-in thermostat, pressure-type fan, 
%all-bearing motor, and electric tubular heating units, 
v heater is said to be ideal for use where there is 
for extra heat to supplement a main heat source 
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Luminous 
Flame 
Model 


JOHN ZINK 
CONVERSION BURNERS 


Available for 


IMMEDIATE DELIVERY 
. 


LUMINOUS FLAME MODEL 


Easy to install. Operates manually or auto 
matically. Burns clean fuel—natural, mixed, 
manufactured or LP gases—without soot or 
smoke. Luminous flame radiates heat two to 
three times faster than a blue flame. Four 
sizes available for either vertical or horizontal 
firing. 


BLUE FLAME MODEL 


Designed to meet the requirements of this type 
of burner. Capacity range of 100,000 to 
200,000 Btu hr. for operation on natural, mixed 
or monufactured gases. Manual or automatic 
operation. Easy to install. 


Both types easily 
cleaned or adjusted 


Write for Literature 


John Zink Company 
TULSA, sities 


New York - Salt Lake City Houston Los Angeles 
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ANOTHER EXAMPLE OF HOW 


FEDDERS unit HEATERS 
arcBuilt to Give Sewice 


@ Modern broad 
blade fans and rubber 
mounted motors con- 
tribute to FEDDERS 
quiet operation. In 
addition, streamlined 
tubes in heating el- 
ement result in quiet, 


efficient air handling. 


S-QUIGAN 
ATtiON 
NEW YOR K 








EXECUTIVE CHANGES 


The appointments of Harry E. Seim as general m 

| of the Sturtevant division and Tom Turner as ; 

manager of the elevator division have been ann 

| by Westinghouse Electric Corp. Both men will 

their former posts, in addition to assuming the 

duties which have been handled by Ellis L. Spr: 

| president in charge of both divisions. Mr. Spray ji 
ing from active service 





James C. Tweedell, long engaged in the intern 
field of air conditioning and refrigeration, has joi 
New York headquarters’ staff of the Internation 
Carrier Corp. He entered the refrigeration field 24 
ago and is a director and former president of the 
Managers Club of New York 





Worthington Pump and Machinery Corp. has c: 
its air conditioning and refrigeration distributor 
department and its air conditioning and refrige 
sales division. E. C. Hamilton, with headquart 
Holyoke, Mass., is now responsible for service 
| products of the air conditioning and refrigerati 
| Sion sold through the distributor organization 
| Lawler is manager of the division and is located 
company’s Harrison works. 





i 
| The board of directors of York Corp. has 
Marshall G. Munce vice president. His major assi 
is representing top management in assisting a1 
| porting the sales organization through trade r« 
| and public relations activities. He joined the c: 
in 1921, and prior to his election was assistant 
| president, chiefly as coordinator between the en 
| ing, manufacturing, and sales divisions. These a 
have recently been taken over by J. Keith Loud 


D. J. Erikson, who started his career with thi 
Corp. as a draftsman more than 30 years ago, hi: 
elected president of Hagan and its subsidiary com} 
Calgon, Inc., Hall Laboratories, Inc., and Buron 
He succeeds J. M. Hopwood who was recently ele 
the new position of chairman of the board of di! 
of the company group. 

M. J. Boho, who joined the company in 1936 a 
service engineer, has been elected vice presid 
charge of sales for the Hagan Corp. 

E. W. Butzler, widely known expert on boile: 
conditioning and a member of the staff of Hall I 
tories for 20 years, has been appointed to the n 
tion of business manager of the firm. 

Owen Rice, former manager of the Calgon Th 
Dept., has been elected vice president in charge 
mercial chemical sales, Calgon, Inc 


Dawson J. Burns has resigned as president 
Leonard Electric Co. and has been elected chair 
| the firm’s executive committee. Arthur A. Berard 
tive vice president and general manager since |%44 
now president and general manager 
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Executive Changes (Cont.) 


iph M. Hoffman, president of Link-Belt Co., Pacific 
piv. San Francisco, has been elected a vice president of 
the parent Link-Belt Co. During his long career, Mr. 
Hoffman has served in many important executive capaci- 


in both the parent and subsidiary companies. He 
inues as president of the Pacific division. 
ve new executive secretary of the Refrigeration 


Equipment Manufacturers Association is W. Vernon 
Brumbaugh who succeeds R. K. Hanson, resigned. Mr. 
Brumbaugh is a veteran in the trade association field, 
having had 22 years’ experience with national associa- 


tions representing manufacturers and distributors. He 
cated at the headquarters office of REMA. 
General Engineering and Manufacturing Co. has ap- 


pointed Arthur E. Cullen regional manager of its north 
central territory consisting of northern Illinois and 
Indiana, Michigan, Ohio, and western Pennsylvania. Mr 
Cullen has been director of purchases since February 
1947 


A. F. Vinson, formerly assistant production manager, 
General Electric Co., Apparatus Dept., and chairman of 
the GE welding committee, is now manager of the com- 
pany’s welding divisions. He is responsible for the opera- 
tion and management of personnel and facilities, and 
for the development, design, manufacture, sales direc- 
tion, and promotion of all company welding products. 


Allis-Chalmers Mfg. Co. has promoted B. F. Bilsland 
from manager of its Chicago district office to manager of 
the newly formed midwest region. The new region, 

ghth under a long range sales and expansion program 
launched in 1945, embraces six midwest district and six 
branch offices. 


Establishment of a Pacific coast division of Owens- 
Corning Fiberglas Corp. and the appointment of L. R 
Kessler as its general manager have been announced. 
According to the company, this separate division will 
handle construction, manufacturing, and sales opera- 
tions of the company in the Pacific coast area and neigh- 
boring western states. Construction of a new plant at 
Santa Clara, Calif., is now well under way and produc- 
tion of thermal and acoustical insulation is scheduled to 
start next July. 


Henry Valve Co. has opened a west coast office and 
warehouse at 736 E. Washington Blvd., Los Angeles. In 
charge of Richard S. Dawson, western district manager, 
the branch will serve the Pacific coast, Idaho, Nevada, 
and Arizona. Emergency warehouse stocks will be main- 
tained. 


rhe appointment of Burton T. Kehoe as general attor- 

for Carrier Corp. in Syracuse, N. Y., associated with 
rman Seid, counsel for the corporation, has been an- 
inced. 
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It sa says 
“STOP” to Solids- 
“GO” to Fluids 





A BETTER Strainer to “police your pipelines” 
° FIRST— The Screen, a high-grade woven Monel 








wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 

* SECOND— Finish. Cadmium plated for protec- 
tion against corrosion and for better appearance. 
* THIRD — Easily Blow-off 


made for easy removal. Bushing and screen 


Cleaned. bushing 





come out together. Screen automatically aligns 
on reassembly, 


e THOUSANDS IN SERVICE—Sold by 
Mill Supply Houses. 


150 
6 sizes from 42" to 2” for pressures up to 600 
Ib. Reasonably priced. See your supply house 
or write for Bulletin 8-201. 


YARNALL-WARING COMPANY 
107 MERMAID AVENUE « PHILADELPHIA 18, PA. 
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OFFERS 
GREAT FLEXIBILITY 






The ECONOSTAT 
governs a motor-oper- 
ated zone valve or pri- 
mary heating controls. 


The ECONOSTAT is recommended where 
control from an inside thermostat is im- 
ssible or impracticable and zone control 
ased on outside temperature is best suited 
to the heating system requirements. The 
ECONOSTAT will supply heat at varying 
intervals or cycles ped gar em to out- 
door temperatures, and hence in propor- 
tion to the varying heat loss from the 
building. Automatic compensation for 
heating system lags is an exclusive feature 
of the Barber-Colman control system. 
Adjustments provide for automatically 
lowered night temperature, morning warm- 
up, and Sunday and holiday omissions. 


PANEL HEATING 


AND OTHER HOT WATER 
CONTROL SYSTEMS 


i \ 
Thermostatic Ad- 
juster and Hot 
| Water Microtherm 
|} typical units used 
| ’ in hot water control 
systems. 


Barber-Colman temperature control sys- 
tems are available for all hot water heating 
installations—from the simplest convector 


\ ; type of a residence heating plant to the 
4 most elaborate kind of a panel job for a 


modern multiple-occupancy building. 
Elements available include on-off controls, 
proportioning (mixing) controls, automatic 
Write today outside-temperature reset of water tem- 
for this new ‘ 
ZONE CON- perature, primary and secondary control 
TROL Bulle- circuits, and zone modifications and other 
oo. 5 & refinements. Your Barber-Colman repre- 
prehensively S€mtative is qualified to discuss all types 
the various of hot water controls with you. Get in 


Barber-Col- touch with him. 
man systems 


fal spplics. BARBER-COLMAN COMPANY 


tions. Ask for 





F-3718. 1228 ROCK ST., i DER 


™~ 
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Executive Changes (Cont.) 





C. E. Tweedle, assistant to the president of A 
Regulator Co., has been elected vice president 
company. Prior to his association with the firm i 144 
he served in the U. S. Navy as commander an 
executive officer of the administration command, 
Lakes Naval Training Center. Prior to the war } 
engaged in consulting engineering. 


DeBothezat Fans, Div. of American Machin« 
Metals, Inc., has announced the appointment of H 
L. Mooney as director of market research. Mr. M 
has a background of more than 20 years’ experie: 
market research and in the development of manuf: 
ing, trade, and consumer research techniques. 





| 
George W. Perry is the new advertising mana; 
| Cook Electric Co. He is an alumnus of the Ha 
| graduate school of business administration. 

| 


| 

| Formation of the Hamilton-Thomas Corp., Ham 
Ohio, to operate Economy Pumps, Inc., Klipfel Mfg 

| and Liberty Planers, Inc., manufacturing divisio: 

| Hamilton, has been announced by officers of the n 

| formed corporation. Officers of the firm include Ric! 
Thomas, president; L. G. Thomas, executive vice p: 
dent; H. R. Ryan, vice president; R. H. Thomas, Jr 
president; E. T. Drinkuth, secretary; and L. V. Th: 

| treasurer. 


Hugh M. Kanagy, a member of the Crane Co 

| training dept. for the past few years, has been appoi 

| assistant manager of the advertising and sales pr 
tion dept. 


Research Products Corp. has elected R. E. On 
| president’of the company. He succeeds Kemper S|! 
| who will retain his connection with the company 

member of the board of directors. 


In line with its expanding advertising program, Brya 
| Heater Co. has named Howard A. Kennedy as advert 
ing manager for consumer products. He succeeds F! 
| O. Habegger who recently became sales manage! 
| Bryant-Williams Co. 





Edward R. Zieve, former assistant manager of the 

| conditioning dept., Clarage Fan Co., is now asso 

professor of air conditioning in the Milwaukee Sc! 

| of Engineering’s Refrigeration, Heating, and Air Co: 

| tioning Institute. New to the institute’s department! 

| heating, as associate professor, is Milton R. Pau 

| Ernest S. H. Baars is the new head of the refrigera' 

| department, and Charles J. Berthet is now acting ! 
| of the heating department. 





Dan Mandery has been named to head the Plateco! 
Div., Kold-Hold Mfg. Co., Lansing, Mich. His backgroun¢ 
includes many years of experience in refrigeration, heat 
ing, and air conditioning, covering both sales and ser 
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WW BOOKS & REPORTS 


Navy Ventilation Test Calculator 
Now Available to Public 





simple, rapid ventilation testing calculator, devel- 
by the Navy primarily for ship construction and 
is now available to the public for use in 
heating, ventilating, and air 


alteration, 
ng and balancing 
litioning systems. 
ystems utilizing round ducts are commonly used by 
and balancing is accomplished by the insertion 
round orifices at flanged joints. The determination 
of the proper orifice size is tedious, either by the cut 
nd try method or by inserting a temporary flat plate 
so as to restrict a portion of the duct and then calculat- 
the equivalent orifice size. This slide rule is used 
to determine the equivalent orifice size after the system 
branch has been balanced by the use of temporary 
flat plates to reduce duct areas at certain points 


the Navy 


ules are also provided to determine the relationships 
between rectangular duct dimensions and equivalent 
‘ound ducts, as well as velocity, duct area, and diameter 
In addition. C and D scales are provided for performing 
iltiplication and division 


The instructions furnished with the calculator include 
the basic equations for computing air volume and veloci- 
ty, information on the use of direct reading air velocity 
meters and anemometers. and methods of taking obser- 
vations. While the instructions are taken from the Navy 
ventilation standards. they should be of interest to those 
engaged in testing and balancing commercial and indus- 
trial heating. ventilating, and air conditioning systems 
as they describe a testing procedure which is recom- 
mended by the Navv and which is said to require a 
minimum of time and effort 


The slide rule, Ventilation Testine Calculator (PB 
89769s), together with 10 pages of illustrated instruc- 
tions, is priced at $1.50 and may be ordered from the 


Office of Technical Services. Department of Commerce 
Washington 25, D.C. A check or money order should be 
made payable to the Treasurer of the United States 


Asks Comment on Simolified 
Practice for Copper, Brass Pipe 


The standing committee in charge of reviewing Sim- 
ified Practice Recommendation R217-46, Copper Water 
Tube and Copper and Brass Pipe, has approved a revi- 
ion of it and copies have been mailed to producers, 
distributors, and users for acceptance or comment, ac- 

rding to an announcement by the National Bureau of 
Standards. 

Purpose of the revision is to bring the recommendation 
in line with current requirements by adding three sizes 
of type M tube. for use in waste, soil, and vent lines and 

type L tube. A 12 ft straight length of tube has 

been added and the scope of the program has been 
dened to include recommended uses for the three 
es of tube covered, as well as dimensional tolerances 
Mimeographed copies of the proposed revision may be 
ined from the Commodity Standards Div., National 

au of Standards, Washington 25, D. C. 


ty 


Heating, Piping & Air Conditioning, November 1948 








BARBER 
COLMAN 











ZONE CONTROLS 
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Write today 
for this new 
ZONE CON- 
TROL Bulle- 
tin. It dis- 
cusses com- 
prehensively 
the various 
Barber-Col- 
man systems 
and their use- 
ful applica- 
tions. Ask for 
F-37118 





one 


PACKAGE PROVIDES 
ALL NECESSARY UNITS 





Contents of the 
ZONE-PAC 
package Motor- 


Operated Valve, 
Thermostat, Trans- 
former, Installation 
Instructions 


This simple and practical control system 
will regulate the heat supply to one or 
more radiators as the motor-operated zone 
valve responds to the demands of the heat- 
anticipating thermostat. Heat anticipation 
minimizes overheating and other effects 
of the lags inherent in ordinary radiator 
systems. ZONE-PAC units supplement 
the primary controls of any heating system 
to provide uniform, comfortable space 
temperature with minimum fuel consump- 
tion. The system is applicable to many 
types and sizes of buildings. 


COMPENSATED 


CONTROL orrers 


FURTHER REFINEMENT 


The Varitherm 
— distinctive 
and exclusive 
feature of Com- 
pensated Con- 
trol. 





The Varitherm — a variable-limit thermo- 
stat— provides still more uniform 
temperature, and consequently greater 
economy, by further reducing heating sys- 
tem lags. (All heating systems are of 
necessity designed for extreme conditions, 
and hence tend to overshoot in mild and 
average weather.) It controls only the 
heater in the heat anticipating thermostat, 
but its action varies as the heat stored in 
the system changes. This exc/usive Barber- 
Colman feature automatically compensates 
for a wide range of conditions, and in a 
simple manner produces extremely close 
temperature control. For details of appli- 
cation on ZONE-PAC and COMPEN- 
SATED CONTROL, consult your Barber- 
Colman representative. 


BARBER-COLMAN COMPANY 


1228 ROCK ST., ROCKFORD, ILLINOIS 


~ 
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Activated Carbon Used for 
Control of Odors in Air 


The use of activated carbon for purifying, deodorizing, 
and general cleaning of air in ventilating and air condi- 
tioning systems is the subject of the latest brochure 
published by the American Society of Refrigerating 
Engineers. 

Written by F. H. Munkelt, vice president, W. B. Connor 
Engineering Corp., the article contains basic information 
on the control of odors in air conditioning, including 
the selection and installation of equipment. Data are 
included on average odor free air requirements for the 
dilution of odors to threshold requirements. 

This eight page application data sheet is identified 
as AD 42 and copies are available from ASRE headquar- 
ters, 40 W. 40th St., New York 18, for 45c. 


Test Methods and Specifications for 
Coal and Coke Compiled by ASTM 


Through the work of its committee D-5 on coal and 
coke, the American Society for Testing Materials has 
issued a number of standard methods of testing and has 
developed numerous specifications for coal and coke. 
These have been published in convenient form and a 
number of changes made during the current year and 
certain new material have been included in a special 
compilation. 

Test methods and procedures pertaining to coal cover 
sampling, analysis for volatile matter in connection with 
smoke ordinances, grindability, drop shatter test, tum- 
bler test, screen analysis, size, sieve analysis, cubic foot 








weight, index of dustiness, and free swelling. Sp 
tions cover classification of coals by rank and 

An appendix gives several proposed methods 
committee D-5 is studying. These include te 
expansion pressure of coal during coking, for 
properties of coal by the Davis type plastom« 
plastic properties of coal by the Gieseler type pl: 
ter, for carbonization pressure of bituminous cx 
for pressures developed during carbonization 
by the movable wall oven, as well as tests for pr: 
strains, and other properties developed during « 
ization of coal. 

Copies of this paper covered booklet, ASTM St: 
on Coke and Coal, can be obtained from society 
quarters, 1916 Race St., Philadelphia 3, for $2 


Lists Deqree Hours Above 
80 F in Cooling Bulletin 


A special summer cooling bulletin lists the 
hours above 80 F in the city of Minneapolis 
July. In addition to the daily and total degree 


maximum daily temperatures for both this seaso) 
year, and a normal season are shown. Separate |i 


give the total July degree hours for each year, 
back as 1905, and the number of days during July 


1945-48) that the maximum temperature was above 80} 
Published by Waterman-Waterbury Co., 1122 Jacks 

St., N.E., Minneapolis 13, this data sheet is part of t 

company’s regular degree day bulletin, the subscri; 


rate for which is $1.75 per yr. 
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NO DIRTY CEILINGS WITH 


Susente 


CEILING 
OUTLETS 


@ The problem of ceiling discoloration has been effectively 
minimized by the development of Type “SE” FUSEAIR. The 
extended moulding design-feature of this unit will assure 
your customers a tremendous saving in redecorating costs. 


ALADDIN HEATING CORPORATION 


2222 SAN PABLO AVE., OAKLAND 12, CALIFORNIA 


Heating, Piping & Air Conditioning, November 19° 


























> —— 





a. § 





MELTINGS & CONVENTIONS 


Reirigeration Service Engineers Society, 433 N. Waller 
ave. Chicago 44—11th annual convention, November 19 
to 22, Hotel Sherman, Chicago. The third annual re- 
ion educational exhibit, sponsored by the Refrigera- 
tion Equipment Manufacturers Association, will be held 
junction with the meeting and the 125 exhibits 


will occupy the mezzanine floor of the hotel. 


rhe 18th National Exposition of Power and Mechanical 
Engineering, November 29 to December 4, Grand Central 
Palace, New York City—will include over 400 exhibits 
if the latest equipment for the production, distribution, 
and application of power and heat. The general public 
is not invited and admission will be by invitation and 
registration. The show is under the management of the 
International Exposition Co., Grand Central Palace 


as 


{merican Society of Refrigerating Engineers, 40 W. 40th 
New York City—1948 annual meeting. December 5 
to 8, Hotel Statler, Washington, D. C 

The technical program will be under the supervision 
f C. M. Ashley, chairman of the program committee, 

r and W. S. Woodside will be the convention chairman. 
Fifteen technical papers, covering such subjects as 
food freezing, design developments in household and 
small commercial refrigerators, and unusual refrigera- 
tion applications, are scheduled for presentation. A 
feature of this meeting will be a domestic refrigerator 


] forum 


National Warm Air Heating and Air Conditioning Asso- 
ciation, 145 Public Square, Cleveland 14—35th annual 
onvention, Hotel Cleveland, Cleveland, December 9 and 
10. Current problems and the industry’s overall objec- 
tives will highlight the meeting 


Ninth International Heating, Ventilating, and Air Condi- 
tioning Exposition, January 24 to 28, International Am- 
phitheatre, Chicago—under the auspices of the Ameri- 
an Society of Heating and Ventilating Engineers, 51 
Madison Ave., New York City. 

Under the management of the International Exposi- 
tion Co., Grand Central Palace, New York 17, this event 
will be the largest of its kind ever held, according to 
Charles F. Roth, show manager. 


American Society of Heating and Ventilating Engineers, 
51 Madison Ave., New York City—the 55th annual meet- 
g, January 24 to 27, 1949, Stevens Hotel, Chicago. 

The Illinois Chapter will be host for the occasion and 
W. A. Kuechenberg is in charge of arrangements. For 
® additional information see ASHVE Journal Section in 
nis issue. 





National Heating Wholesalers Association, 239 Water St., 
Pittsburgh—annual convention and membership meet- 
ing. January 25, Blackstone hotel, Chicago. Dick 
Colezrove, association secretary, has urged members to 
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Designed for Better Living .. . 






BASEBOARD 
‘HEATING 
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we HIGH CAPACITY—Exceptionally high ca- 

>> pacity per lineal foot (600 BTU with 170° 

— water) permits operation most of the time on low water tempera- 
ture; thas effecting fuel economy, draftless distribution and in- 

Le creased wall cleanliness. 

> SIMPLE INSTALLATION—(Does not have to be recessed.) Re- 
quires only a few wall brackets and fittings. 

9 DURABLE CONSTRUCTION—Heavy wall copper tubing, alumi- 

7 num radiating fins and heavy gauge sheet steel grilled covers. 

‘3 Immediate Delivery Write for Catalog BI 
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MAGNA Fume 
CONVECTORS 


Write for Catalog MF¢ 


MAGNA Jhtlm 


Write for Catalog MTH 





Manufacturers of Fin Tube Surfaces. 
Inquiries Invited. 


1292 NIAGARA ST. 


BUFFALO 13, N. Y 


208 














Meetings and Conventions (Cont.) 


secure early reservations from the hotel becau: 
probable scarcity of accommodations. 


Stoker Manufacturers Association, 307 N. Michiga 
| Chicago—plans have tentatively been made to 
|}One day membership conference in Chicago duri 
last week in January. 


Philadelphia 3, Pa.—the following 1949 meeting 
been scheduled: 
| Spring meeting and ASTM committee week, 
| water Beach hotel, Chicago, February 28 to Ma 
| Fifty-second annual meeting, Chalfonte-Haddo: 
hotel, Atlantic City, June 27 to July 1. 

First national meeting of the society on th: 
coast, Fairmont hotel, San Francisco, October 10 








American Foundrymen’s Society, 
Chicago—1949 annual meeting, May 


] 


| Oil-Heat Institute of America, 6 E. 39th St., New 
| City—1949 national convention and National Oil 
| Exposition, May 16 to 20, Boston. The convention 
mittee has approved Mechanics Hall for the expos 
and the Statler as the headquarters hotel 


American Society of Refrigerating Engineers, 40 W. 40: 
| St., New York City—Proposed 1949 Spring meeting 
'5 to 8. As tentatively planned, the technical sess 
and committee meetings will be held aboard ship 
will be combined with a cruise, from Montreal, 01 
St. Lawrence and Saguenay rivers. Stops for sightse¢ 
will be made at Murray Bay, Tadoussac, and Quebs 


The 4th International Gas Conference, June 15 | 
London, England—sponsored by the International G 
Union which is comprised of national gas associat 
| throughout the world. Papers and discussions will 
| all phases of gas making, including manufactur 
tribution, utilization, research, and statistics. Part 
pants at the conference are also invited to attend | 
86th annual meeting of the Institution of Gas Enginee! 
to be held in London, June 13 and 14. Additional! 
mation may be obtained from the American Gas 
ciation, 420 Lexington Ave., New York 17 





UNIT HEATERS 


| Sixth All-Industry Refrigeration and Air Conditionin 


Exposition, the week of November 14, 1949, Atlanti 
—sponsored by the Refrigeration Equipment Manu! 
turers Association, 1107 Clark Bldg., Pittsburgh 2 





A shipment of 20 oil fired winter air conditio 
Tokyo, Japan, was recently made by L. J. Mueller Fur- 
nace Co. These units are to be installed in a housing 


| project for Northwest Airlines personnel. 
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American Society for Testing Materials, 1916 Ras; 
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Heat 








For Air Conditioning, 
Heating and Ventilating 








Greater efficiency—lower resistance is yours 
with an AIRCOR Air Filter. 


A permanent, cleanable viscous type filter of 
all galvanized construction, having full bronze 
welded corners. Expanded metal face plate 
acts as lint arrestor to provide easier cleaning 
and servicing. Rated filtering efficiency 98.5%. 
In standard 1” and 2” thickness. 

Also available for heavy duty service on in- 
dustrial and special applications—in 2” to 4” 
thickness. Holding frames (for V-type or 
straight banks) are made for all type filters. 


SEND FOR 
BULLETINS 









Air Filter Corporation 


108-F NORTH WATER ST. MILWAUKEE 2, WIS. 


Canadian Representative 
DOUGLAS ENGINEERING CO., LTD, MONTREAL 
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CASE REPORT Ne. 52 from a series of actual cases 
recording the successful application of “BEAR 
DY-NAMIC BALANCING to Industry 
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Dy-Namic Balance : 


for Quieter, Longer Life Performance 


You can obtain improved product performance and 
elimination of noise and vibration at LOWER COST 
through this faster Bear” Dy-Namic Balancing Method. 
Lower initial capital invest- 
ment and a low cost-per- 
unit are made possible by 
this revolutionary “Bear” 
Method. These Dy-Namic 
Balancing machines are 
being used throughout in- 
dustry during the manufac- 
turing process, as well as 
for maintenance operations 
With “Bear”, Dy-Namix 
Balancing is speeded up to 


Some typical applications 
of “Bear” Dy-Namic 
Balancing in the 
Heating, Piping and 

Air Conditioning fields 


Air Conditioning Fans 
Blower Wheels for ov! burners 
Blower Unit Heaters 
Centrifugal Pumps 
Circulating Pumps 

Draft Fans 

Exhaust Fans 

Propeller Heating Units 
Pump impellers 
Refrigeration units and 


a point where the operation equipment 
hardly interrupts routine Steam Generators 
. Sheaves 


production simplified to 
a point where men and 
women learn to Dy-Namic- 


Unit Heating Systems 
Ventilating Fans 


SEE DY-NAMIC BALANCING 
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MANUAL FOR MANY MORE 

ally Balance rotating parts APPLICATIONS! 
in just a few hours 

a 

i 
FREE MANUAL tells you how! a 
Send now for this FREE, fact-packed a &§ 
22-page Dy-Namic Balancing Manual for “tr -s 
rotating parts weighing from 4 oz. to8 ke 
tons! Write: Bear Mfg. Co., Dept. H-16, . Ss . 
Rock Island, Illinois nme F 
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RECENT TRADE LITERATURE 





For your convenience in obtaining copies of these 
bulletins, see coupon on page 181. If you write 
direct to the manufacturer, describe carefully 
what literature you want, as the number given 
first in each item is for use only when sending 
requests to Heating, Piping & Air Conditioning. 


Agitators, Tanks, 
Degreasers, and Dryers 


No. 7025—A four page folder, issued by Randall Mfg. 
Co., Inc., 410 E. 93rd St., New York 28, briefly describes 
some of the company’s diversified products. Washing 
machines, degreasers, a cleaner tank, an immersion 
heater tank, an agitator, and a chrome plating tank are 
among the products illustrated. Other equipment items 
briefly listed include air heaters, gas burners, heating 
coils, controls for gas, electric, or steam heating, and 
exhaust and dust collecting systems 


Alloy Plug Valves 


No. 7026—An illustrated 12 page folder (No. 577) in- 
troducing the “Renewo” valve threesome is now avail- 
able from Lunkenheimer Co., Cincinnati 14. This new 
literature illustrates, in cutaway fashion, the inter- 
changeability of parts by which users of regular type 
“Renewo” valves can convert to either nickel alloy or 
stainless steel plug type valves by changing seats and 






Kritzer Radiant Coils, Inc., has developed a radiant coil for cir 
culating hot water systems that has revolutionized the field of 
radiant heating. Interest in this phase of heating has risen tremend- 
ously within recent years, and has set in motion a new trend toward 
radiant heat which has made this one of, if not the most popular 
subject in news of the building trade. These finned coils are an 
adaptation of the finned coil principle which has been used in the 


refrigeration industry for many years with great success. Constructed 


“IF IT’S KRITZER, IT’S RIGHT, SIR!” 
‘ 


discs. The complete line includes globe and ang 
rated at 200 and 300 lb steam pressure. 


Aluminum Alloys and 
Mill Products 


No. 7027—-Reynolds Metals Co., 2500 S. Third Si 


ville, has published a new pocket sized data 
aluminum alloys and mill products. Informati 
on the company’s products covers such factors 


pers, shapes, sizes, and physical, chemical, and m 
cal properties, as well as fabricating characteristi 
booklet contains 163 tables and 33 pages of exp! 
text covering a wide range of related subjects, i: 
alloy and temper designation systems, heat t: 


and non-heat treatable alloys, casting alloys 
methods, and foundry practice. In addition, 
aluminum mill products and methods of produci 
are described. Fabricating methods discussed 


blanking, drawing, stretch forming, spinning, em 


coining, stamping, bending, machining, forging 


etc. A section on surface finishes and another o1 


num pig and ingot products are also included 


9 in., wire bound booklet is available without c! 
those engineers, designers, and technical men w! 
in a request to the manufacturer on their c 
letterhead. The price to all others is $1.00 per c 


Automatic Controls 
for Industry 


No. 7028—Some of the many ways in which it 
matic controls are being used in industry are outli 


entirely of non-ferrous metals, copper and aluminum, 1! 
in weight and will last the life of the structure. The low ot 
and simplicity of installaton make Kritzer Radiant ( 


desirable form of radiant heat on the market today 


See for yourself how Kritzer Radiant Coils will enab': 


to complete jobs faster. Additional information is ave 


. write us today. 


KRITZER RADIANT COILS 


2901 Lawrence Ave., Chicago 2 
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LOW RETURN CONNECTION 


wel _ CAST IRON RECEIVER 


Low return connections provide free- 
sg pe dom of layout. Eliminates under- 

e Precision-built for longer life 3 : 
5 call TN cieché crait tacnsnbled in the ground lines. Overhead lines may be 
Weil Factory used. Has extremely low waterline— 
o Pretested before os “F cast iron receiver. Capacities—500 to 

t 

—. 10,000 sq. ft. E.D.R. 
TYPE R (write for bulletin TVC-300) 
Hot and Chilled Woter Circulating 










GUARANTEED PERFORMANCE 









Ball-bearing — once a year lubrication 


tate te blletin 5800) TYPE “TVC” 
CONDENSATE 


TYPE TR HORIZONTAL LOW PRESSURE SYSTEMS 


Low and High Pressure Systems 


Ball-bearing — heavy duty 
Capacities to 100,000 sq. ft. E.D.R. 


Fig. 
Pressures to 125 P.S.!. ig. 302 


ef pPuMP 
WeEllI compPpaANy 1528 North Fremont Street 





Chicago 22, Illinois 





EF | Now Only $2.00 tor This Outstanding Book 
, on Air Conditioning 


The Third Edition of 


AIR CONDITIONING FOR COMFORT 


) by SAMUEL R. LEWIS 
288 Pages—6 2" x 94%4""—Cloth Bound 


Easy to understand ... accurate .. . comprehensive ... these are the 
features of this third edition of Samuel R. Lewis’ well-known AIR CONDI- 
TIONING FOR COMFORT. 


Fundamentals are fully and clearly covered. Correct procedure in design- 
ing complete systems for both residences and large buildings is explained 
step by step. In addition, considerable original data on such subjects as 
standards, noise control, measurements, and fire protection codes has 
been included. 


Send $2.00 for a copy today to the address below. We know you will 
consider this one of the finest air conditioning books you have yet seen. 
but if you should be dissatisfied with it for any reason whatever, your 
money will be promptly returned to you. 


KEENEY PUBLISHING COMPANY 


5 No. Michigan Avenue Chicago 2, Illinois 





_—_— 











S Heating, Piping & Air Conditioning, November 1948 














15 IT SUMMER RT 
YOUR CEILINGS 


oes 


















1, 
e] 
z 
38 
Cc 
re] 





a 
rT 


eS 

















[a 









HEATERS 


THAT... 


. GIVE YOU WARM 
AIR IN GREATER 
Fvowme ar THE 
Fx WORKING LEVEL- 


RID Unit Heaters are de- 
signed for low outlet tem- 
peratures and more air delivery to 
the floor level—not the ceiling. 
Any unit heater that fails to de- 
liver warm air to the floor level 
where it is needed most is simply 







HIGH TEST 


CAST 
IRON 


HEATING 
SECTIONS 









. 

GRID heating sec- 
tions are one piece 
construction high 
test cast iron—the 
metal for perma- 
nency .. . no elec- 
trolysis because 
there are no dis- 
similar metals used 
in GRID construc- 
tion. Hence, no 
maintenance ex- 
pense—but years of 
trouble-free heat- 
ing service. 


D. J. MURRAY MANUFACTURING CO. 


212 
















wasting heating dollars to heat 
that part of the building thot 
does not require heating. 

Are you spending your heating 
dollars only to heat your ceiling? 
Don’t be confused by unit heaters 
with great BTU delivery and high 
outlet temperatures. 

BTU rating in a unit heater does 
not mean everything. It is the 
CFM and low outlet temperature 
that really count. If you want to 
provide uniform heat—and 
save on your fuel bill—install 
GRID Unit Heaters this heat- 
ing season. GRID Unit Heat- 
ers have been used sucess- 
fully for 17 heating seasons 
in all types of plants, in all 
kinds of atmospheric condi- 
tions. 











WAUSAU, 
WISCONSIN 





| a 40 page catalog (ND4A-1) recently issued by | 
| Northrup Co., 4934 Stenton Ave., Philadelphia 4 
company’s instruments described are said to be 
_ cable to almost any process which can be contr: 
moving a valve, vane, or damper. Electric contro! 
“Position-Adjusting” type are featured. 


Cellular Glass Insulation 
for Low Temperature Use 


No. 7029—Pittsburgh Corning Corp., 632 Duques: 
Pittsburgh, has issued a four page brochure on | 
of “Foamglas” cellular glass insulation for low te: 
ture work. Properties, recommended techniq: 
various applications, and advantages are covered 





| 
Centrifugal Fans of 


| 


_ the Nonoverloading Type 


No. 7030—Type LL “Limit-Load” conoidal fa 
| thoroughly covered in a new 68 page bulletin (No 
| issued by Buffalo Forge Co., Buffalo, N. Y. In ad 
| to describing design and construction featur: 

booklet provides detailed information on arrange: 
| fan bases, materials of construction, dimensions, we 
and performance characteristics, as well as fan sel 
tables. These nonoverloading centrifugal fans | 
double curved blade rotor and stationary dire: 


inlet vanes. 


Check Valves 


No. 7031—‘“Chex-Flo” check valves of the expansib): 


| tube type, which are designed for use with air, gas 


| or water, at temperatures up to 150 F, are described | 
| Bulletin 610-B issued by Grove Regulator Co., 65t! 


| Hollis Sts., Oakland 8, Calif. 


Cleaning Plugs and Inserts for 


| 
| Condensers, Heat Exchanger Tubes 


? 


No. 7032—“Conco” cleaning plugs, which are desis 


for cleaning algae deposits and scale deposits on the 


| Side of condenser and heat exchanger tubes, are brief 
| covered in a new bulletin published by Condenser Ser 


ice & Engineering Co., Inc., 95 River St., Hoboken 


“Flowrites,” comparatively short auxiliary metal tubes 
| which are inserted in the entrance ends of condense! 


| and heat exchanger tubes to prolong the life 


page bulletin recently issued. 


Commercial Fans 
No. 7033—Physical proportions of commercial fa: 


by the National Association of Fan Manufacturers 
General Motors Bldg., Detroit 2. Offered as a ser\ 
| architects, engineers, and the general public, the 

| of fan sizes are said to represent a fair general con 
| son of the physical proportions of only those fans ! 
| factured by member companies. Tabulated mat« 
| arranged in accordance with the Association’s st: 

index system as set forth in NAFM Bulletin 105 





| Direct Fired 
| Unit Heater 


| No. 7034—Lee Engineering Co., 95 River St., Hi 
N. J., has announced the availability of a new t 
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tubes, are also described and illustrated in a new eight! 


are 


tabulated in the new fifth edition of form X-12 released 




















These DRILLS are “NATURALS” 


for 


INTERMITTENT 







Black & Decker 
Ye" Junior Drill 


‘a5 


Black & Decker 
%" Junior Drill 


‘28° 


| # you want a handy odd-job 
Drill to save time in your shop or on the job, a Black & 


Decker 1/3” Junior or '/)” Junior Drill is the tool for 


you! These Drills are specifically built for shops that | 


need a good low-priced drill for light-duty, inter- | 


mittent service. They drive twist drills in piping, steel | 


plates, ducts, vents, frames, braces and other metal 
parts. Drive wood augers for running pipe and duct- 
work through floors and walls. Drive Hole Saws for 


cutting clean, round holes in any material a hacksaw 


will cut. Drive wire wheel brushes and many abrasive | 


ttachments. See your nearby Black & Decker Dis- | 


tributor for details. Write for free catalog to: 
Black & Decker Mfg. Co., 
Towson 4, Maryland. 


628 Pennsylvania Ave., 


LEADING DISTRIBUTORS Me EVERYWHERE 
} wi. oe -» SELL 


PORTABLE ELECTRIC TOOLS 








ocrew Drivers Wire Brushes 


Electric Shears Bench Grinders 
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Are Insulation 
Values Permanent? 


[READ WHAT AUTHORITIES SAY:) 


44 


any loose insu- 
lations settle down from year to year, produc . 
re eventu: ally without insula- 


“Insulation,” by DavzeL. AND McKInnNe) 
published by American Tec hnical Society 


ing areas that a 
tion. 


® “Conductivity 
vary by several hundred per cent, de pe nding 


may 


entirely on the arrangement of the fibers.” 
Dr. |. L. Finck 
In Bureau of Standards Re Se arch Bookl t No. 243 


@ “For each grade of 
fibrous material, a certain optimum density 
exists. For densities greater and less than this 


the conductivity will increase.” 
Dr. |. I 


> Engineering Chemistry.” 


density, 
FINCK 
n “Industrial ¢< 


@® “Aluminum foil ex- 
posed in a vertical position since 1929 to the 
dust and fumes in the Heat Measurement Lab- 
oratory, M.I.T. Samples of this foil have been 
removed from time to time and the emissivity 
determined. Over a period of 10 years, no 


appreciable change in emissivity was found.” 
Pror. Gorpon B. WiLKEes 
of Massachusetts Institute of T« chnology 





Infra is Permanent in Insulation Values 
ha Has lowest conduction—| part 
W mass to 431 of low-conductive air. 





Thermal Factors Stamped on Every Infra Carton 
Infra C Factors and Rockwool Equivalents 
C.052 Heat Flow Down, equals 6” Rockwool 
C.083 Heat Flow Up, equals 3.97” Rockwool 
C.10 Lateral Heat, equals 3-1/3” Rockwool 


WRITE FOR FREE 32-Page BOOKLET 
“Simplified Physics of Thermal Insulation.” 


Architects and engineers use it as a handbook 
and colleges as a text, on heat transfer, conden- 
sation, vapor, mold, etc. Contains master chart 
of k, C, Rand U factors of all insulations, of all 
thicknesses, weights, densities, etc. 


Special section on radiant heating. Address Dept. A€ 


TRIANGULAR REFLECTIVE AIR CELLS 
AND ACCORDION ALUMINUM 


INSULATION, INC. 
SAROR BSS 10 Murray St, N.Y. NY. 

















VULCAN 


NEW TYPE FS FRONT 








» » « More effective heating 


Vulcan’s new Type FS Front Cover not 
only contributes new decorative appeal but 
also adds new effectiveness to Vulcan Base- 
board Radiation, engineered specifically for 
the utmost in heating comfort, ease of installa- 
tion and minimum maintenance. 


Combining both radiant and convection 
heat the FS Front provides a more effective 
radiant heating surface. Convection currents 
directed away from immediate contact with 
wall surfaces provides better circulation of 
warm air, preventing high concentration of 
dust particles where smudging conditions may 
exist. Entirely new damper feature, installed 
on request, provides for control of directional 
flow of convection heat. 


For full details on this attractive new Cover 
for Vulcan Baseboard Radiation, write for 
supplement to Bulletin #51. 


Representatives in principal cities 


THE VULCAN RADIATOR COMPANY 


26 FRANCIS AVENUE 


HARTFORD 6, CONN. 


RADIATOR MANUFACTURERS FOR OVER TWO DECADES 








For new decorative appeal 








on its line of direct fired warm air heaters which ma 
used in connection with coal, oil, or gas and y 
feature a counterflow design. Capacities range 
750,000 to 1,500,000 Btu per hr. 


Finned Radiation Element 


No. 7035—Designed originally for use on locom 
compressed air lines, the “All-Cast” directional fi: 
radiation element offered by Wilson Engineering ( 
122 S. Michigan Ave., Chicago 3, is described and j 
trated in Bulletin No. 40. In addition to describing 
characteristics of the elements, the booklet covers 
merous applications, such as compressed air radia 
for locomotives and stationary compressors, compr: 
intercoolers, diesel fuel oil heating units, bake 
radiation, and exhaust gas heat recovery. The elen 
are also used in the company’s mobile de-icing 
drying machines. 


Graphite Pipe and Fittings 


No. 7036—An illustrated booklet covering ‘“‘Karb: 
impervious graphite pipe and fittings is now avail 
from National Carbon Co., Inc., 60 E. 42nd St., New \ 
17. The booklet contains data on the pipe and fitti 
including tables of chemical and physical properties 
pipe sizes and fittings are illustrated and cross sec 
drawings show dimensions, assemblies, joining re: 
mendations, and other details. 


Industrial Fan Units 


No. 7037—DeBothezat Fans Div., American Machin 
Metals, Inc., East Moline, Ill., has released three 
catalogs on industrial fan units. The 24 page cat 
(No. DV~-2-48) on axial flow vent sets covers b 
| volume and pressure fans from 16 to 48 in. diame! 
‘“Power-Flow” roof ventilators are covered in Cat: 
DP-3-48, and Catalog DP-4-48 gives information on 
“Bifurcator,” a fan wheel mounted in a patented 
housing for exhausting corrosive or explosive fumé 





industrial Use of 
Direct Fired Air Heaters 


No. 7038—Two large “Counterflo” direct fired 
heaters are used to bring in and warm approximat 
44,000 cfm of outside air at a new assembly plant 
Homestead Valve Mfg. Co. The Vol. 3, No. 2 issue of 
house organ published by the heater manufactu! 
Dravo Corp., Machinery Div., 300 Penn Ave., Pittsbu! 
22, includes a description of the installation. 


Instruments for Handling 
Sewage and Industrial Wastes 


No. 7039—A 43 page catalog covering instruments 
the treatment of sewage and industrial wastes has | 
| compiled by Brown Instrument Co., Div. of Minneap 
| Honeywell Regulator Co., Wayne & Roberts Ave., P! 
| delphia 44. This catalog, No. 7301, covers both app 
tions and instruments. Among the instruments desc! 
are electrical and mechanical flow and liquid 
meters, pneumatic remote transmission systems, 
mometers, pressure gages, “Electronik” recorders 
indicators, the “Protectoglo” combustion safeguard, 
water circulators. 
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THERE'S 
STILL 


TIME 


TO MODERNIZE 


YOUR BOILER PLANT 





You can replace obsolete 
equipment with Todd Burners 
and be ready for winter. The 
capacity of the Todd organiza- 
tion ... world-wide distributors 
and facilities . . . standardized 
equipment ... are your assur- 
ance of economy and efficiency 
in the burning of liquid and 
gaseous fuels. Take advantage 
of the long experience and 


“know how” of Todd engineers. 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 


Burners 





COMBUSTION EQUIPMENT DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


NEW YORK * BROOKLYN * ROCHESTER 
BUFFALO * HOBOKEN ¢ NEWARK * PHILADELPHIA 
HARRISBURG * YORK * CHICAGO * CHARLESTON, 
S.C. * BOSTON * SPRINGFIELD, MASS. 
BALTIMO * WAS TON * RICHMOND, VA. 
ATLANTA * DETROIT * GRAND RAPIDS * TAMPA 
GALVESTON * HOUSTON* MOBILE* NEW 
ORLEANS * LOS ANGELES * SAN FRANCISCO 
SEATTLE * MONTREAL * TORONTO 
BARRANQUILiLA * BUENOS AIRES * LONDON 
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THE GUY THAT 
DRILLED THIS 
OUGHT TO BE SHOT! | 








Holes in “K” flanges are 
precision drilled on 
multi-spindle machines 


We used to have nightmares about plumbers and 
steamfitters getting jammed up with misaligned 
holes in flanged fittings or cockeyed threads in 
screw fittings. 

But now we sleep in peace because we've installed 
the most modern of precision machinery for drilling 
and tapping “K” fittings. On top of that, we subject 
our fittings to the most scientific and most exacting 
inspection tests. 

In short, we produce “K” fittings as if we were 
going to install them ourselves. 

The “K” line of precision-cast, precision- 
machined, precision-inspected fittings includes: 


@ Standard and Extra Heavy 
Companion Flanges 


® Standard and Extra Heavy 
Cast-lron Screwed Fittings 


® Standard Flanged Cast Fittings ®@ Drainage Fittings 


PRECISION FITTIENnges 





KUHNS BROTHERS CO. 


DAYTON 1, OHIO 


\ COMBINED SALES FACILITIES of Mallecble tron 
Fittings Co., Branford, Conn., and at Kwhns Bros. 
Co., Dayton, Ohio 
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KING UNIT HEATERS 


TESTED 
FEATURES 


Assure 


EFFICIENT 
LOW COST 
HEATING 


for INDUSTRIAL PLANTS 


Moisture-proof motor, heavy seamless copper coils, copper 








fins, sturdy KING radiators built for high pressure steam 

NO brazed, welded, soldered or bolted seams or joints; 
direct steam flow for fast heating; special KING-built 
aluminum fan; quiet rubber-mounted motor—single speed 
or 2-speed. Easily installed; operated with minimum of 
attention and upkeep. 


Write for illustrated bulletin 


| 


THE KING COMPANY | 
} and 


COOLING, VENTILATING, HEATING AND DRYING SYSTEMS 


928 No. Cedar St. Owatonna, Minn. 








Instruments for Industrial Processing 





No. 7040—Technology is the title of a new house « 
published by Taylor Instrument Companies, P. O 
110, Rochester 1, N. Y. According to the company 
publication will not only cover the design, develop: 
application, operation, and maintenance of the 
products, but will include information dealing wit} 
fundamentals of instrumentation, training and o: 
ization of maintenance personnel, and theoretica 
pects of instrumentation. The first issue includes 
histories pertaining to continuous bleaching of | 
pulp, a cotton seed oil extraction process, and 
evaporation. 


Low Temperature Welding 


No. 7041—The Vol. 5, No. 4 issue of the house 
published by Eutectic Welding Alloys Corp., 40 \W 
St., New York 13, stresses the company’s improved 
ing alloys available for all torch and arc uses. “EF 
trodes” 24, 185 FC, and 1805 FC are improved ; 
respectively designed for cast iron welding without 
heat, for numerous types of repair jobs, and for j 
copper. Also covered is the new “Cuttrode,” in the 
in. size, for cutting thin sheet metal 


Modulating Control for 


| Commercial, Industrial Stokers 


No. 7042—A modulating type stoker control syst i 
designed to feed coal and air to the fuel bed to bal 





CONTINUOUSLY SERVING THE REFRIGERATION INDUSTRY SINCE 1919 











Pipe Coils 





Drg-Ex Water Chillers 


For chilling water in large volume, Acme DRY-EX 
Water Chillers assure efficient performance. For air con- 
ditioning systems and for industrial uses, they have long 
enjoyed nationwide acceptance. 


ACME INDUSTRIES, INC. 


Jackson, Michigan 


Representatives in Principal Cities 


i i 


Freon and Ammonia Condensers 





Model DXG — available —=—=—=—=!= Designed to comply with 
in a wide variety of sizes 5 ASME Codes 
and types . 
a 
— 








Shell and Coil Condensers Oil Separators Evaporative 
Condensers 


Rees . > 
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PEERLESS PUMPS 





< 


For General 
Purpose 
Pumping 


TYPE A for 


Al/ purposes. For widest variety 
f general Handle water 


alkaline fluids where no solids 


services 


iré in suspension. “4 
When there's a 


pump in your 
plans, plan with a 
Peerless Type A 
General Service 
pump 
the large ranges in 
size, from 1'4" to 
i8”, the widest 
range of applica- 
tions is possible 
There is a Type A 
pump with the 
Capacity rating, 
head character- 
istics and type of 
drive to meet the 
requirements of 
most water pump- 
ing services in all 
industries. 


Advanced design. Double suc 
tion, single stage, horizontal split 
ase construction. Ball bearing type 


Dayton-Dowd design 
‘ Because of 


All capacities and heads. Sizes 
to 48”. For Capacities up to 
70,000 g.p.m.; heads up to 300 feet, 


remperatures up to 250 F. 


Ample safety factors. Component 
parts designed to afford high safety 
factor in Operation and to extend 


pump life. 


Accuracy in construction. A\! 
parts machined to gauge on an in 
terchangeable part system. Rigidly 
ispected in process. 

Write for Bulletin 
describing and illus- 
trating the design 
and the application 
of Peerless Type A 
p “nn ps ’ 


Augmented service life. Fully 
tested in Peerless’ modern hydraulic 
iboratory to assure meeting or 
surpassing Customers’ application 


equirements. 





PEERLESS PUMP DIVISION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
FACTORIES: INDIANAPOLIS, IND.; LOS ANGELES 31, CALIF. 
+ Offices: New York 5, 37 Wall Street; Chicago 40, 4554 No. Broadway 


Atlanta Office: Rutland Building, Decatur, Georgia; Dallas |, Texas; 
Fresno, California; Los Angeles 31, California 
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TYPE ARC-131 


Enjoy all the advantages of seasonable low natu- 
ral gas rates with oil burning stand-by equip- 


ment, interchangeable in less than five minutes. 


Burns any grade of gas or heavy fuel oil and 


the operation is fully automatic for either fuel. 


Prevention against ignition or flame failure one 


hundred percent electronically controlled. 


Developes from 7 to 335 Boiler Hp. with the 


Monufacturers and Combustion Engineers Since 1872 


RAY OIL BURNER CO. 


401-499 BERNAL AVE., SAN FRANCISCO 12, CALIF. 


Distributers n all principal cities of the werlid 


™m 
_ 
~3 











| the heat input with loaa aeman4d, is briefly descr; 
a four page folder published by Perfex Corp., Mily 
7. Component parts of the system include a seri 
high limit steam pressure control, a series 7100 c: 
tion control, a series 7800 air pressure gage, and a 
6080 actuator. 





Motor Brushes 





THE No. 7043—National Carbon Co., Inc., Rm. 132§ 
AUTOMATIC 42nd St., New York 17, is offering a booklet on its 
SHUTTER ardization system for carbon, graphite, and meta! 
WITH ALL THE ite brushes for motors and generators. The | 
FEATURES section (No. B-2106) covers the advantages of c 
ing from the use of individually ordered brush 
random specifications to a smaller number havin 
determined and unified specifications 

















FRONT VIEW—CLOSED 





Operations of Pump and Machine 


IT TAKES THE LOAD OFF THE FAN! Manufacturing Companies 


Aluminum louvers open fully, permitting capacity fan opera- No. 7044—A 16 page booklet, Pictorial Review 
tion. New heavy reinforcement strip adds strength and long trates and describes the extensive operations of th« 
life to the louvers, assures quiet operation and perfect coun- ad d ' . a al : 
terbalance, prevents rattling. Deep shroud protects shutter divisions of Hamilton-Thomas Corp., Hamilton 
from high winds. Tie-rod, brackets and bearings inside frame. These divisions consist of Economy Pumps, Inc., | 
net exposed to weather. Special finish resists corrosion. Planers, Inc., and Klipfel Mfg. Co. The scope 
Many other features. 








‘y WRITE F A 43-D contract division of Hamilton-Thomas is explains 
-4 OR NEW AIR-FLO CATALOG 43- ; torially by covering representative jobs completed 
cS Illustrations and details of the complete Air-Flo line. past year for light and heavy machine manufact 


companies. Scenes of Ohio valley flood control 
featuring the use of flood control and drainage pu 


5 Air Convitioninc Propucts Co. 





nail | are included, as are other illustrations showing typic: 
9? 2340 W. LAFAYETTE BLVD. - DETROIT 16, MICH. operations of centrifugal, axial flow, and mixed fi 
3 

3 WEBSTER 

a 


he Series F600 


a 

= GAS BURNERS 
e 50,000 to 

z 10,000,000 Btu. 

“> 











GAS BURNERS | 


For use in heating 
boilers, power boilers 
—in any metal firebox 
or sectional boiler 

Adaptable to any fir: 


The Series F600 Burner operates on 
straight natural gas and mixed gas to 








800 Btu. Gives perfect horizontal distri- Write for new illus- Co» egg te | 

° . : 

bution. Fully automatic controls—that = a Handles > | 
. ° ressur ts low 

operate properly—can be easily applied. and Controls. —— 


THE WEBSTER ENGINEERING CO. 


— DIVISION OF — 
Surface Combustion Corporation ; : ; ; ; ,; . , . . Toledo, Ohio 


| 
TULSA OKLAHOMA 4 
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a 
Specialists Products are fully 
in 
Utility - - 
Maintenance ATOMIZING SPRAY NOZZLES 
2 maahtied tty 
| ow, =" f 
RID-AL SER} ICE « leans chemically) steam peel Sas ~ 


and water systems. Removing sludge, scale and rust safely 
and economically 


{KW ATROL conjunctive scale control automatt« 


ally. 
CATALYTIC PROCESS Chemical combustior 


control increases boiler efhiciency—minimizes smoke and L 
soot 


TANK LINING New life to old tanks com 


pletely renewed by our scientific elastic porcelain tank 





(23044 P< 








ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, 
and CONDENSER WATER DISTRIBUTORS 





Fer Vertical Shell and Tube A ja Cond . 
| y 
ining. ALL MARTOCELLO SPRAY NOZZLES are manufactured w 
. e 2 and of a design which has been thoroughly tested for im resu 
. > i »< » . é i " ice and § durability They are guaranteed w give satisfaction. Successfu! 
Asso late d comp ariie re nde ra nation ul service. efficient results depend largely upon selecting the proper number, type and 
Your territory may be available. size of Noazles suitable for your installation 


— ‘ THE MARTOCELLO CONDENSER WATER DISTRIBUTORS are now used 
Write today for literature as standard equipment by Progressive Refrigerating Engineers in solving 
. their Manpower problem, because they require no attention and assure 








APEX Engineering Company users of the lowest Condencer Operating, Pressures and Minimum Porer Cont 
75 E. Wacker Drive, Chicago 1, Ill. ©) Jos. A Martocello & Co. * . Co. 229-241 satel bith STREET 


Substitute f MARTOCELLO Qt UAL TY 




















VENTILATING FANS 


GB fans @ manufact-| 
ured for industrial ven-| 
tilating and heating @| 
fume extraction © 
forced draft @ induced BUILT-IN at FACTORY 
draft @ Air-condition- 

ing @ drying and proc- For all your under- 
essing, are of forward | éround and exposed piping 
or backward curved !0bs you'll like DURANT 
wheel design. Pre-Sealed Insulated Pipe. 


ye lesi |" is waterproof... re 
Type F.C. are designed) yyces installation costs to 


for quiet operation at\a minimum .. . eliminates Si | S 
low speeds. Type B.C. *lectrolysis and corrosion 4 imp € teps 
are designed a. operate . requires very little 1. Field joint ready for inspection. 2. Joint 


‘ covered with standard pipe insulation. 3. Durant 
at high speeds and have merrrage res = per ote joint casing in piace ready for asphalt. 4. Asphalt 
. . avoids extra cost of waste poured in clot making © perfect seal. 

the non-overloading| and breakage . . . comes to 
characteristics. you ready to install. In 


short, D.I.P. is the perfect Ready to 
pipe for this type of job. Install 






























Capacities of 200 c.f.m. 


to 300,000 c.f.m. are! {avestgate D.I.P.! Write coe erenn 
‘overed by standard sizes and arrangements. ‘or detsils today. ——— 
The heavier constructions of classes II, III and IV cover the’ gee gyR EXHIBIT AT 
particular needs of specia)] applications. NEW YORK POWER SHOW Reg. U.8 


Pat. OF 


Send for Bulletin SC-103. 





Durant 


INSULATED PIPE CO. 
“LUNGS FOR INDUSTRY” 1015 Renaymede St. 


GENERAL BLOWER CO. Pate Alte, Cali 


» % os the os 
8610 Ferris Ave. Morton Grove 15, Ill. ; 
Engineering Offices In All Principal Cities The ORIGINAL Pre-sealed Insulated Pipe 
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LULL 





GREATER B.T.U. OUTPUT! 





° REMPE 


Prompt AIR GUIDE 


— CONVECTORS 








FOR INSTALLATION ABOVE 
OR IN BASEBOARD 


FOR STEAM OR HOT WATER 


An attractive, easy to install Fin Tube Convector for new installations 
or replacement of cast iron radiators. Strong slanted steel cover. 
Rempe method of using 3/16” collar into which tubes are expanded 
provides more efficient heat transfer—greater B.T.U. capacity per lineal 
foot. E.D.R. capacity 4.75 sq. ft. per lineal foot of casing length. 8” 
high x 3” deep. Lengths up to 116”. 


Write today for prices—Territories open. 


REMPE CO. 
342 N. SACRAMENTO BLVD. CHICAGO 12, ILLINOIS 











We Invite You 


TO TEST NICHOLSON STEAM TRAPS FOR 


LOWEST STEAM LOSS 
7- LARGEST CAPACITY 


See why an increasing 
number of America’s 
leading plants are 
standardizing 
on Nicholson traps. 















Comparative tests by large 
trap users show: record low 
for steam waste; 2 to 6 
times average drainage 
capacity; operate on 
lowest temperature dif- 
ferential; no freeze-ups; 
greater simplicity (fewer 
spare parts). 5 types for 
every purpose; size 14” 
to 2”; press. to 225 Ibs. 
Test trap gladly sent. BULLETIN 1047. 


W.H. NICHOLSON & CO. wicetsen.i7"sz 


Valves e Traps e Steam Specialties 

















pumps. Also shown are installations of regulati: 
and machine tool operations. 


Potentiometers 
No. 7045—Catalog No. 15-13 on “Electronik’ iti. 
ometers has been released by Brown Instrument Di 


of Minneapolis-Honeywell Regulator Co. VW 
Roberts Aves., Philadelphia 44. Among the ins 
and systems included are strip chart electri: 
potentiometers, strip chart and circular chart rder 
and controllers, precision indicators, indicating rol. 
lers, pyrometric switches, and thermocouple an - 
amatic” assemblies. 


Products for Corrosive and 
High Temperature Service 


No. 7046—About 200 standard products for 
and high temperature service are listed in a new los 
published by International Nickel Co., Inc., 67 Vv S} 
New York 5. Checked by manufacturers of ea 
this new “Standard Specialties” catalog is said { 
first complete compilation of products which a: 
of monel, nickel, or inconel and which are availa 
stock or from standard designs. Among the ma 
described and illustrated in 47 general classificat 
balls, floats, bolts, thermostat parts, thermocou 
tection tubes, pipe and pipe fittings, gaskets 
cathodes, grease fittings, and vibration isolato: 


Protective Coatings for Cold Application 


No. 7047—Tar Products Div., Koppers Co., Inc.., Pitts. 
burgh 19, has issued a 12 page folder giving details 





FAGAN... 


Condensate 
Boiler Feed 


Vacuum... 
Turbine 


Centrifugal 


... PUMPS 


New Vertical Unit 
for Underground 
Installation 


Write for 
Bulletin 12 


z s 














WALTER H. EAGAN C0. 


2336.38 FAIRMOUNT AVENUE, PHILADELPHIA PA 
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A nouncinG 
Portable 
Tube Bender 


A L for radiant heating 


Bend right on the spot, fast and accurately 


Now, with this new light-weight 
machine that con be carried in 
one hond, you con speed-up ro- 
diant heating installations .. . 
for the Tol Tube Bender handles, 
without onnecling, herd copper 
tubing as well as soft, both K 
ond L, in all diameters from 36 
to 1 oll stendard radii. 
| Changeovers from one size to another con 

be mode in 40 One man does 

everything without help. No flattening, 
Made ond gvaran- 
the world’s lorgest exclusive 


in 

seconds. 
no kinks, no wrinkles. 
teed by Tal, 
producer of pipe and tube bending equip- 
Write today for data bulletin. 


i ment 


Machine Bent 












sim pliSY 


ING 
MAINTENANCE 








If with reliable 


JEFFERSON 
NIONS 





a 


is the recessed brass seat. It means im 
portant in the simplification 
installation of piping jobs since it goes in 
easily and if necessary, the joint may 
broken time and time again without affect 
ing it’s tightly sealing qualities. You can’t 
dislodge it with pipe ends, either. It’s in 
to stay, results in less service interruption 
and leak-proof joints without undue pres 
sure, 

Check with us today . we're sure 
we can show you how to simplify your 
piping installations. 


JEFFERSON UNION CO. 


savings 









607 West 26th Street, New York 1, N. Y. 
35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 
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be | 


| 909 South Myrtle Avenue 


An exclusive feature of all Jefferson Unions | 


and | 





ELECTRONIC FLAME FAILURE 
SAFETY CONTROL PANEL 


Haney Electronic flame failure safety contro 
ready for installation, safe 

yntrol and will meet 
It is designed ti 
ur 


the 


ANEY 


The 
panel, 
and positive combustion ec 


pre ovides 


surance requirements 
burner cannot 
sufficient 


the unit itself is 


less a pilot 
burner is p1 


operate 


size to ignite 


lunctioni 


Complete, descriptive literature is available and is 


yours for the asking. Write today. 


4s HANEY 


GAS BURNER 
AND ENGINEERS 


Monrovia, California 


ertormance 
Gas 
b 


| “Finer with Oil or 










ASME 
CONSTRUCTION 


EXCLUSIVE 
SPIRAL TUBES 


BOILER-BURNER UNITS 


104,000 to 1,043,000 BTU Boiler-burner units, gas or 
oil-fired. Exclusive Spiral Tube design extracts more 
heat, reduces stack temperature by 100°. 7 sizes—3 
domestic; 4 commercial. Shipped assembled, 
remove crate. Easy to install. All sizes available galva 
nized for water heating. Write for literature 


just 





MT. HAWLEY MFG. COMPANY 
1, Mt. Hawley Airport, Peoria, Illinois 
Manufacturers of a complete line of 
conversion oil burners— 0.65 to 20 G.P.H 
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CHROMALOX 
Clecltuc 


UNIT HEATERS 








@ orticts : gyocu oo 


e cyortS 


@ sHors 

























GET THE FULL STORY 
These Heaters quickly and economically give OF ELECTRIC HEAT 
needed warmth through positive warm-air circu- FOR INDUSTRIAL USE 
lation. They may be used for Spring and Fall Send for Catalog 42 and 
heating of as auxiliary heaters in extreme cold 100 Ways to Apply 
weather. Heaters are easy to install, efficient in Electric Heat" booklet 
) service. Air is forced across CHROMALOX which explains the many 
r Koilstrips by a motor-driven fan and directed by advantages of using Elec- 
e adjustable louvers. Sizes: 1.5-kw to 4-kw, 115-y tric Heat 
- or 230-v, 
s EDWIN L. WIEGAND CO., 76/0 THOMAS BOULEVARD, PITTSBURGH 8, PA. | 
= ul IR low | 
2 Cir R KA A A\ SB-9 | 
i 
~~ 
ELECTRIC HEATING AT ITS BEST! 
7" | 
=3 
#3 
Ce 
) 
>) _ 
ae 
ue 
2 
a 
. ’ 
‘y 
2 SEAL PIPE JOINTS 
> | KEY-TITE © 
+ e 
- | with = : 


— 
- : Pipe joints once sealed with Key-Tite ,“~~ 
‘ : do not leak, yet they can be easily 

i opened because Key-Tite does not 

freeze the connection. It contains no 
lead nor lead substitutes and 
does not affect the taste or 
odor of potable liquids. Key- 
Tite prevents leaks on all lines 
carrying water, gas, low-pres- 
sure steam, compressed air, etc. 
















\ , 


NN 


SOT 





Send for Free Sample — test 
Key-Tite in your own plant at 
no cost fo you. 





2617 McCasland Ave., East St. Louis, Illinois 
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the application of cold-applied protective coatings 
are designed to prevent corrosion and deterio: 
Data on surface preparation, coating thicknes 
methods of application, are included, and the , 
types of coatings offered are described in detail 


Radiant Heating 
in Poultry Houses 


No. 7048—Benefits available to poultry growers t! 
the use of radiant heating are discussed in a re; 
a nation-wide survey sponsored by A. M. Bye: 
Clark Bldg., Pittsburgh 22. The report includes a 
description of radiant heating, illustrates 
wrought iron pipe installations, and describes a 1 
of case histories. 


Remote Control Uses of 
Expansible Tube Valve 


No. 7049—A new 16 page bulletin (No. 800-B) de 
the varied manual and automatic remote contro! 
cations of “FlexFlo” expansible tube valves offe: 
Grove Regulator Co., 65th & Hollis Sts., Oakland 8 
Included in this manual are technical data and di: 
of typical arrangements suitable for stop valves, « 
ing shutoff and release valves, liquid level contro! 
matic flow controllers, pump control, slow openi 
closing check valves, etc 








Scotch Boilers 


No. 7050—The line of Scotch boilers (consisting 
sizes ranging in capacities from 10 to 180 hp) offe: 


| 
| LETTERS FROM 
AN OLD FILE 


It’s interesting to read old 
letters. We recently ran 
across a file of testimonials 
harking back to the time 
when stokers were usually installed to replace 
hand firing. Here are some quotations relating 
to savings effected by Brownell Stokers: 
“Reduced coal consumption 20%. Bought coal for 
$2.00 per ton less. Saved services of helper at 
$2.50 per day.” 
“Our four Brownell Stokers are saving 45% of 
previous boiler operating cost.” 
“The cost of our coal purchases has been reduced 
50%, and smoke has been eliminated.” 
“With the Brownell Stoker, one of our steam boil- 
ers keeps our building more comfortable than the 
two boilers did before. Coal bill reduced 35%.” 
Now-a-days, most Brownell Stokers are in- 
stalled as original equipment. The owners don't 
appreciate how much money they're saving, be- 
cause they never had comparable experience 


with hand firing. 











THE 


BROWNELL 

















COMPANY 
408 N. FINDLAY ST. § 
DAYTON 1, OHIO 
Browne!l! Boiler & Stoker in Matched | ‘ 
¥ 
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PIPE MENDING CEMENT 
STOPS LEAKS Jnatantly! 


Ee 
 =KRAK-Se7k 


Gaskets. 
TRADE MARK 8EG. 








WET OR DRY SURFACES 


e A Positive Seal for Water, Acids, Gas, Brine, Etc 
e Just rub “Plumber KRAK-Stik"’ over the leak—even while 


water runs thru pipe. That's all! 
@ Recommended as an excellent Caulking Compound 
WRITE FOR FREE SAMPLE 


LAKE CHEMICAL COMPANY 


612 N. WESTERN AVE CHICAGO 12, ILL 














MASSACHUSETTS 
POWER FIXED FANS 


DESIGN 4 


¢ AIR CONDITIONING 
HEATING & 
VENTILATING 
e INDUSTRIAL « 


Write for 





Bulletin 101 Catalog 


MASSACHUSETTS BLOWER DIVISION 


Te BISHOP x BABCOCK 7745. Co 


4901 HAMILTON AVENUE . CLEVELAND 14, OHIO 























Haines Float and Thermostatic 
traps are designed to perform 
efficiently and safely under the 
most exacting conditions. 
They're made for low pressure 
jobs up to 30 Ibs. and in sizes 
4 to 1%”, 

They cannot be- 
come air bound, 
and the Haines underslung valve prin- 
ciple means safety at all times ... no 
danger of building up a pressure. The 
famous Bourdon Thermostatic tube is 
used on all Haines traps ... and is the 
strongest ever built into a steam trap. 
You can examine them under pressure, 
too ... simply remove the cover and 
all working parts are before you. Please 
write now for more information. 


Vento Radiator Trap 





F G T Trap 





WM. S. HAINES & CO. 


1012 Wood Street 
Philadelphia 7, Penna. 











MANUFACTURERS OF QUALITY PUMPS 
FOR OVER A QUARTER OF A CENTURY 


SPECIF SKIDMORE 


PUMPS 


for Performance! 
for Low Upkeep! 


Type H S Pump will handle conden 
sate requirements very satisfactorily 
from steam heating and process 
equipment 






















Model No. H S$ 








. 
Btsaeiw 


Wie eee 


- 


» 








AMOK means wasted energy! 






> 


re 





SENTRY DRAFT CONTROLS 5 


REDUCE HEAT LOSS ner 











@ Sensitive operating action 
\ @ Completely automatic operation 

@ Non-corrosive brass bearings 

@ Easy to install . . . quickly! 

@ Factory adjusted for accuracy 

@ Durable, rugged construction 

@ Full range of sizes from 6” to 12” 
@ Fully warranted and guaranteed 
@ No servicing necessary 
@ Underwriters’ listed 










Made by the manufacturers of SEN- 
TRY AT-A-GLANCE tank gauges. 
Write for descriptive literature. 











PRODUCTS 


GREEN BAY + WISCONSIN 











Ask for data on... 
THERM-O-TILE 


Reg U.S Pa, OF. 

Underground 
Pipe 

Conduit 






Therm-O-Tile 
is completely 
illustrated and described 
in Bulletin 381. Ask for a copy. 

Use the coupon below. 


Briefly, THERM-O-TILE is best known as the truly 
permanent underground pipe conduit. Much stronger 
than required by A.S.T.M. Dry insulation, always. No 
sagging. No condensation pockets. Highest efficiency. 
Lowest ultimate cost. Even the first cost is competitive. 


Sold and installed by Johns-Manville Construction Units in all 
Principal Cities. 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J. 


Without obligating us in any way, [) Please send Bulletin 381. 







] Send representative. [) Enclosed is a sketch, with principal 
data of a prospective underground pipe conduit job, on which we 
shall be glad to have your [] comments [] quotations. 
ee ren ee erry ee eee ee error TTY TTT Te eT 
PA kodocccuntchsdecd scqctbamdboxannh eke ckbasenvan (nsedesheess0%. cadens 
BRODGGE.. « o.c cn0eneesddaedsbbute 6hdenbencgededapessnden cetese 
i inn onnkc dudenseeehegecaibhsevesecesfencdan Ti dts dhane oekewsinwans 
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by Brownell Co., 408 N. Findlay St., Dayton 1, is coy 
in Bulletin B-8. The manufacturer states that the 
construction of these units is a distinct advantage y 
head room is limited. The boilers are offered for p: 
heating and processing uses. 


Single Control Valve 
on Water Softeners, Filters 


No. 7051—The “Hydromatic” single control valve j 
standard equipment on the zeolite softeners and 
sure filters offered by Cochrane Corp., 17th St. & 
gheny Ave., Philadelphia 32. Bulletin No. 4460 des 
this valve which is said to provide all the normal f 
tions of a valve nest. Power for operation of the 
members is provided by the raw water. Principal! 
tures of the valve consist of four normal and two st 
by positions, the use of pilot actuation, integra! 
controls, and flexible bellows. 


Storage Batteries 
for Air Conditioning 


No. 7052—Gould Storage Battery Corp., Trenton 
has announced a new six page bulletin (No. GB 
on storage batteries for car lighting and air conditi 
The company’s “Kathanode” battery is described 
illustrated 


Stud Welding Process 


No. 7053—A poster type broadside on the stud we! 


process of end welding stud-like fasteners to stee! 


faces has been announced by Nelson Stud Welding Di 





Spraying Systems SPRAY NOZZLES consistently provide accuracy 
of spray that means better operation and lower cost for yor 
Whatever you specify in terms of pressure, volume, spray pattern 
distribution, impact, and atomization can be duplicated a< 
rately with a Spraying Systems Spray Nozzle. Write for the f 

. ask for Catalog 22, a reference manual that lists sp 
characteristics for thousands of spray nozzle types and sizes 






SPRAYING SYSTEMS CO. 


Engineers and Manufacturers 
4033 W.LAKE STREET « CHICAGO 24, ILLINOIS 
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CAL 
FULL 
when 
juton 
less- 


SIZF: 














Now” PREVENT-REMOVE 
SCALE and CORROSION 



























Patented 


CELL | 


is a proven electrolytic process of re- 
attractions that cause scale 





Beco-Cell 
versing the natural 
and corrosion. 


a Guaranteed self-energizing 
replaceable wearing element. 


Beco-Cell is 
device with 











No Wiring — No Chemicals 

On the job since 1940, Beco-Cells %* for 

have drastically cut shut-down time © Boliers, Gas 

and equipment losses due to scale Engine an ~ 

and corrosion. Easily installed by Diese! Circuiat. 

your own men — right on the job! ing Systems 

Reduces Costs — Increases nt Meter 
Efficiency ene end 

enerators 

Write for information — give us your o Automobiles end 

problem. inquiries also invited from Trucks 

manufacturers representatives. Any Heating Appl 








ELECTRO COMPANY 
a Oklahoma City 2 


BROWN 





17 North Dewey 


The Mettler “FAN-AL " Ges neers 


LATEST MODEL FEATURES NEW AUTOMATIC 















SAFETY PILOT and TRIPLE CONTROLS 
THROTTLING en COMBINATION MAGNETIC 
MECHANISM A THROTTLING VALVE 

FAN MOTOR 


AUTOMATICALLY GAS FUEL INTAKE 
COMBINED HERE \ “2 
—— 
AMR DOOR FOR NATURAL 
DRAFT SERVICE 
a ee ee 





AUTOMATIC AIR 
CONTROL METER 





jf 
/ METTLER 
GAS BURNER 







BURNER 
ONT POLS 
——— 









UGHT WEIGHT 
FAN HOUSING 
REFLECTOR / 
ROD HOUSING, 








Picture reveals essential and highly desirable POINTS of FAN-AIR MECHAN- 
ICAL DRAFT GAS BURNERS. Not just a gas burner but a COMPLETE AND | 
FULLY AUTOMATIC BURNER SYSTEM, factory tested and ready for application | 
when received. It comes to you complete as pictured with simple, dependable, 
automatic controls. No other burner so easy to install. Why be satisfied with 
'ess—when all these tangible advantages are so readily available. 

Worthy of sponsorship for Scotch Marine Boilers 

300 HP. PROMPT SHIPMENTS 


LEE B. METTLER CO. 


406 South Main Street 
\NGELES 13 


SIZES 5 to 


LOS CALIFORNIA 
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ANGLE 
RINGS 


to 





Specifications 


Angle Rings are rolled in our plant every day by experienced, 
skilled workmen who have the knack of accurately turning out 
rings with uniform curvature. We can supply complete circles or 
any part thereof. They can be furnished with or without bolt 
and rivet holes. 


Tees, Bars, Channels and special shapes can also be rolled in the 
same expert manner to your specifications 


Angle Rings are used for many purposes such as reinforcing tanks, 
joining pipe or smoke stacks, and installing air conditioning fans 
Write for our list of standard sizes and discounts—also our new 
circular just off the press 


NATIONAL METAL FABRICATORS 
2134 S. Sawyer Ave., Chicago 23, Ill. 











Diffusing Type 
UNIT HEATERS 
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Give 
Wide 
Angle 

Diffusion 
By Rounded 
Front 


60° rounded front creates 
uniform diffusion of heated 
air in a 90° arc 





Pat. D 143161 

For Low Pressure Steam and Hot Water 
7 models available. Handsomely finished 
in ripple green or white. Simple, sturdy 
construction—easy to install and simple 
to service. Widely used and thoroughly 
proven. 

Prices and discounts on request. Territory open 

for responsible distributors. 
Manufactured by 


MERCHANT & EVANS CO. 


2035 Washington Ave. Philadelphia 46, Penna 
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ROUND OR SQUARE 
DUCTS ... it’s all the same 
to FLEXIBLE Cellufoam. 


Fast fitting — covers small 
curves or square corners — 
no gapping or bulges. Easy 
application. Over ten years 
use has proven Cellufoam to 
be a low cost, efficient duct 
insulation. Write 


Airtex Corporation 
333 N. Michigan Ave., Chicago | 
FOR FULL DETAILS ON 


Collutoam” 


Use Completely Assembled CARTY-MOORE 


2; ~> SPEED BRACKETS 
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| for hanging all types of radia- 
| tion in record time merely 
| by— 
4: 1. Using the proper washer. 
2. Bolting the hook in the 
right slot. 
Jobbers Stock Them in 
Handy Cartons. 
Carty & Moore Engineering 
- Co. 
511 W. Larned St., Detroit 26, Mich. 














MOTORIZED 


VALVES 


AU-TEMP-CO. 
_— A few corp 
Agen A Tew 521 Fifth Avenue 
territories New York 17, N. Y 
still open 








REGISTERS & GRILLES 


THE AUER REGISTER COMPANY 
——~ 3608 Payne Ave., Cleveland 14, Ohio 
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, Of Morton Gregory Corp., Toledo Ave. and E 

Lorain, Ohio. Among the numerous applicati 
scribed are the installation of roofing and sidin 
kler and piping systems, conduit and wirewa) 
compressible and rigid types of insulation, fu 
nailing strips, and heavy decking and plankin 


_Temperature Controls 


No. 7054—A newly revised, 36 page catalog 
| Leeds & Northrup Co., 4934 Stenton Ave., Philad: 
presents the latest developments in the ce 
“Duration-Adjusting” type of electric control 
lating temperatures of electric furnaces, salt 
certain fuel fired furnaces. The booklet desc: 
method for controlling heat input by supplyin 
power (or heat from combustion) in impulse 
trolled duration. According to the company, th 
provides the full benefits of proportional cont 
| automatic droop correction 
| 
‘Thermally Actuated 
‘Hydraulic Gas Valve 


No. 7055—The “Thermo-draulic” gas valv 
power from a hermetically sealed, liquid filled 
When the thermostat calls for heat, a small h¢ 
around a boiler is energized, causing the liquid 
and vaporize. The pressure expands a bellows 
| turn, is used to open the valve. Available in th 
j}and 1 in. size for natural, manufactured, or 
| petroleum gas, the valve is described and illust: 
'a new bulletin released by Perfex Corp., Milwa 


Statement of Ownership and Management of 
HEATING, PIPING & AIR CONDITIONING 
for October 1, 1948 


a om , . 
| The following is a statement of ownershiy 


by the act of Congress of August 24 as t 
March 3, 1933 and July 2, 1946, of Heating, Piping & A 
published monthly at Chicago, Ill., for October 1, 1948 
State of Illinois, County of Cook, ss Before 
and for the State and county aforesaid, persot 
who, having been duly sworn according to law, dey 
is the Publisher of Heating, Piping & Air Conditioning 
lowing is, to the best of his knowledge and belief, a t 
ownership, management, etc., of tl aforesaid pul 
shown in the above caption, required by the act of A 
amended by the acts of March 3, 1933, and July 
and Regulations), to wit 
1 That the names and addr 


editor, and business manager are 
Publisher, F. P. Keeney, Chicago, Illinois 
Editor, C. M. Burnam, Jr., Chicag IMinois 
Managing Fditor, C. M. Burnam, Ir.. Chicago, Tin 
Business Manager, Chas. EF. Price, Chicago, Illir 
2. That the owner is: (If owned by a corporation 
|} must be stated and also immediately thereunder the 1 
of stockholders owning or holding one per cent or more 
of stock If not owned by a corporation, the nat | 
individual owners must be given. If owned 
unincorporated concern, its name and addr 
individual member, must be given.) 
Keeney Publishing Company 6 North Michigan \ 





Illinois. Stockholders F. P. Keeney. Chicago, Tl W 
Fairfield. Conn.: Chas. E. Price, Chicag Illinois: Rol \ 
| land Heights, Ohio 
| 3. That the known bondholders, mortgage and 
|} owning or holding 1 per cent or more i total 
lor other securities ire None 
4. That the two paragraphs next above. giving the 
| st wckholders und security holders. if any. contain not 
stockholders and security holders as they appear 
company but also. in cases where } ste h 
appears upon the hooks of the cor trust n 
| relation. the name of the person or corporation { wt 
| acting is given: also that the said two paragraphs cont 
| bracine affiant’s full knowledg 1 hel t } 
| conditions under which stockhold l ity } r 
| pear unon the | ks of the cor s trustees, } 
} ir cat \ } than that } 1 " t 
| nm ¢ } that \ } i iat 
ny te t t indire £4 of ee 
than as s« ¢ ed } hin 
Fr. P. K 
Sworn to and bscribed be is 
Gra I 
(SEAL) [My commission exy s I 


Heating, Piping & Air Conditioning, Noven 1985 





